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A MONOGRAPH OF THE AUSTRALIAN ^ 

MEMBRACID.E. 

By F. W. Goding, M.D., Ph.D. 

(Plate i.) 

Introduction. 

The Mfimhrafdd(v. are diBtin^uiiihod from the other Hoinoptera 
by the perpendicular head, the wonderful development and pro- 
longation posteriorly of the prothorax, and the venation of the 
tegmina and wings, although all of these cliaracters are more or 
less modified, gradually passing to those of closely related groups. 
An example of variation in the form of the head is seen in iVr- 
corhinaa^ where it is horizontal and shovel -si taped, while in the 
pro thorax the posterior process may be absent as in the same 
genus. The normal number of veins passing from the bise of 
the coriurn is three, yet in some of the genera there is but one. 

The head is usually perpendicular; when viewed from the front 
it is triangular, quadrilateral, or bandeau-shaped, with the lar^e 
globular eyes on each side of the base, between which are the 
ocelli. The prothorax usuall}’^ covers the chest and abdomen, but 
in all the Australian forms examined by me the scutellum is more 
or less exposed. Above the attachments of the tegmina are the 
lateral angles, which may be prominent or (^)bsolete. The dorsum 
may be convex, tectiform, flat or elevated in protuberances or 
horns, and extends, posteriorly, in a variously shaped process, which, 
however, may be absent, and nearly always there is present a 
percurrent median longitudinal carina. When the posterior 
process is absent, the scutellum frequently is furnished with horns 
or spines, and in form it is usually triangular, the apex termi- 
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nating in one or two small teeth. The tegmina (upper wings) are 
more or loss lanceolate, and are divided into two distinct parts, 
tlie ooriuui and the clavus. The former occupies the greater 
portion, and has, arising from the base, the costa and three longi- 
tudinal veins, the radial and two ulnar, which are forked to form, 
with transverse venules, the variously formed oolls. These are 
usually the costal, radial, two ulnar, one or more discoid al (these 
may l>e absent), and five apical cells, the last a distinguishing 
characteristic of this group. The clavus occupies tlie interior of 
the tegmina, being separated from the corium by a suture, wliich 
is represented in the plate of this work by dotted lines. It has 
one or two veins arising from the base, and may have the sides 
parallel or gradual!}^ narrowetl to the apex. The tegmina may bo 
free, or more or loss covered by the lateral borders of the posterior 
proc^esH of the pro thorax, the free part more or less coriaceous and 
opaque. They are surrounded by a margin which may he very 
narrow, the veins even reaching the edges, (u* very broad, occupy- 
ing nearly one-half of the tegmina. The wings (lower wings) 
are also divided into two parts, the corium and clavus, the former 
having the costa and three longitudinal veins arising from tlie * 
base, forming three basal and three or more apical cells, while the 
clavus may have one or two basal veins. They arc always 
vitreous, iridescent, and transparent. The legs consist of the 
femora, tibiae, and tar.si. The femur is cylindrical and curved, 
the tibia quadrangular, prismatic or spatulate, wliile the tarsus is 
composed of throe articles, the first long, the other two short, the 
last ending in two claws. 

As regards the habits of the Membraddoi all that need Ijc 
mentioned is well told by Mr. Froggatt in an article which is 
copied in these pages under S. virener.ns 

I Uke great pleasure in acknowledging assistance received in 
the way of material, copies of papers, and words of enoourage- 
^ftent from Messrs. W. W, Froggatt, Charles French, Charles 
French, Junr., Henry Tryon, A. M. Lea, J. G. 0. Tepper, J. A. 
Kershaw, A. Simaon, George Masters, and George Lyell, Junr.; 
also to Mr. A. D. Ohater for the drawings. To Captain F, W. 
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A MONOGKAPH OF THE AfSTEALlAN UEMBliACfnJC, 


Hutton, Christchiirch, N.Z., I am indebted for information as to 
the Memhraeidm not having been found in that Colony, 

In working out the identity of the described Australian species, 
great difficulty was experienced, owing to the meagreness and 
indefiniteness of the published descriptions of Walker and Pair- 
maire. Htal experienced the same trouble, and practically rt'fused 
to recognise Walker’s work. However, in this T Ixdieve him to 
have erred. Whore a species can be identified from the descrip- 
tion, illustration, or type, I always recognise it; hence I believe 
that the synonymy as given in the following pages is correct. 

When sufficient material shall have been collected to form a 
complete duplicate series, my types of the Australian forms will 
be deposited in some Museum in this Commonwealth for the 
benefit of students, 

Species preceded by an asterisk (*) are in my collection. 


CuBCK List op Australian MembraciOwE. 


Terkntius, Htal. 

1. conmxmy StaL 
Dingkana, Godg. 

2. Godg. 
Sbxtius, Stal. 

3. bipunctatMAj Fabr. 

4. dejrresmm^ Clodg, 

5. vwi^HGem^ Fairm. 

(7. Walk. 

Acanthucus, Stal. 

6. rufiventriHy Walk. 

7. trupini/er^ Fairm. 

8. gracilispirma^ Stal. 

9. conapurcatuny Stal. 

10. bispinufif Htal. 

11. Kerahawi, Godg, 


Skrtorius, Stal. 

12. auittrali8f l^airni. 

C. obatafis^ Walk. 

C. biiwiatus^ Walk. 

13. acanthh^pUy Fairm. 
G. decis'm^ Walk. 

14. giganticAis^ Godg. 

15. hrevicorniAy Godg. 

16. Tepperi^ Godg, 

17. m'eolatvs^ Godg. 

18. curxHcauduH^ Godg, 
Eufrbnchia. 

19. /rtZoafa, Walk. 

S, curvicor*niSy Stal. 

20. Lect^f Godg. 
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CBJimoTYPUs, 8tal. 

21. occidentalw^ Godg. 

22. Godg. 
Lukha, Godg. 

23. apinicornin^ Walk. 

24. regalia^ Godg. 
Dauxus, Htal. 

25. vUta^ Walk. 

0. amforta^ Walk. 

26 . Tfutmanur^ Fairm. 

C. contractual Walk. 

C. truncaticornia^ Walk. 


27. ijracilia^ 

Eutryonu, Godg. 

28 . • mmatrxfera ^ Walk. 

0. pondarifcr^ Walk. 

(?) Hypsopkora, Stal. 

29. caasla^ Buck. 

(?) Philya, Walk. 

30. paTinduy Buck. 
Eufroggattia, Godg. 

31. tuhercxilafa^ Godg, 
Porcoruinus, Godg. 

32. MaatATai^ Godg. 


Hyxopsis of Hubfamiurs of tuk Mkimbracio^., 

1 (2) Scutellum diutinct, produced beyond metanoium, and 

famished with acute apical angles Centrotime. 

2(1). Soutollum obsolete or wanting, not extending beyond 
metanotum. 

3 (10). Tarsi of equal length, or posterior lunger than 

anterior paiii^. 

4 (9). Tibiae simple, not dilated. 

5 (6), Tegmlna folded behind olavus, free portion cori* 

aooous, opaque, with scarcely distinguishable 
veins externally; clavus and Interior basal oell of 
oorium broadened toward apex, intermediate 


apical cell petiolate in the coriaceous part Traffopiufc. 

6 (5). Tegtnina entirely inembran<n 2 s; veins distinct. 

7 (8). Third apical cell elongate, never petiolate Darnitut^ 

8 (7). Third apical cell subtriangular, petiolate adjacent 

cells contiguous Smiliiiut , 

9 (4). Tibiee and lateral borders of head dilated, foliaoeous. Memhracme. 

10 (8). Posterior tarsi small, shorter than anterior pairs Hoplophoritue. 


Syktopsis of the Genska found in Australia, 

1 (24). Prothorax furnished with a posterior process 

which nearly covers soutellam. 

2 (6). Dorsum of prothorax unarmed, convex. 


8 (4). Corium with two discoldal cells Terentiua^ p. 7. 

4 (8). Oorium with three dlscoidal cells XHngkam^ p. 8. 
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5 (2). Dortivun of prothorax armed with one or more 
horns or protuberances. 

6(11), Dorsum in front, furnished with one protuber- 
ance. 

7 (10). Dorsal protuberance erect, much thickened, 

gibbous posteriori^ near base. 

8 (7). Apex of dorsal protuberance much dilated on 

each side, exteriorly a sharp, slender, directly 
diverging spine 

9 (8). Apex of dorsal protuberance not dilated 

laterally, destitute of lateral spines...., 

10 (7b Dorsal protuberance porreot, slightly ascending 

11 (6). Dorsum of prothorax with two or more pro- 

tuberances or horns. 

12 (23). Dorsum with two horns, one over each lateral 

angle. 

13 (16). Lateral horns dilated at apices; more or less 

erect, contiguous at base. 

14 (15)* Apices of lateral horns reticulate, exteriorly 

with a spine; interior angle acuminate or 
gibbous, sometimes forming an arch 

15 (14). Apices of lateral horns not reticulate, and des- 

titute of exterior spines but acuminate, the 
interior angle not gibbous 

16 (13). Lateral horns not dilated at apices, more or less 

acuminate. 

17 (18). Tibiee dilated, venation In apical part of coriuni 

very irregular, forming many cellules ; pos- 
terior process teciiform 

18(17). Tibi® not dilated (one exception); venation 
regular (one exception, third apical cell 
divided); posterior process not tectifonn. 

19 (22). Two ulnar veins joined, near base, with a trans- 
verse venule. 

20(21). Corium with two disooidal cells 

21 (20). Corium with three disooidal cells 

22 (19). Two ulnar veins, hot joined, near base, with a 

transverse venule 

23 (12). Dorsum with three protuberances or horns, 

lateral horns, conical, acuminate; the third 
placed on the median oarina is a triangular 
pine or angle, or median carina lightly and 
briefly foUaceous 


Kittrijimuif p. 34. 

Hyimiprora^ p, 35. 
Philyn, p. 36, 


Liihm, p. 28. 
Dewn«^r, p. 30. 

ScxtUis, p. 9. 

SerUyeim^ p. 18. 
Eufrenchia, p. 24. 

CentrotypVMy p. 26. 

Acanthueuit p. 13. 
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24 (1). Prothorax destitute of a posterior process; 

Boutellum everywhere visible. 

2o (26). Scutellum short, triangular; head produced in 
a large shovel-shaped form; venation of 
oorium interrupted by transverse venules, 
cells difficult to distinguish; with two basal 
veins; olavus with two veins PotcorHum^ p. 36. 

2(i (25). Soutellum reaching posterior end of body broad, 
sides parallel, apex broadly and obtusely 
rounded; head small, triangular, produced 
downward; base of scutellum with a trun- 
cated pyramidal protuberance at base; every- 
where tubercuiate ; one- fourth of tegmina 
densely opaque, coriaceous veins barely dis- 
tinguishable, lying flat on tergum beneath 
Boutellum Eufroggattia^ p.87. 


Tekentius, Btal. 

1866, Hemiptera Africans, iv. p. 87. 

Prothorax moderately convex, unarmed above lateral angles; 
posterior process broad, then narrowed, acuminate, convex, a 
little narrower at base over scutellum which it touches, sinuate 
on each side, anteriorly furnished with an abbreviated carina; 
tectiforrn posteriorly. 

Tegmina transparent, furnished between two interior longitu- 
dinal veins with a transverse venule near base, two discoidal 
ceils, the interior petiolate, costal cell but little longer extended 
than radial, the former punctured; clavus not gradually narrowed 
to apex, furnished with two veins. 

Wings with four apical cells. 

Soutellum truncated at ai>ex, on each angle a little tooth. 

Tibi« and tarsi simple, not dilated. 

Type, r. convmue, Stal. 

*T. ooNVKxus, Stal. 

(Plate i., figs. 8 and 14.) 

186^, Ofv. K, Vet,-Akad. Forh. p. 286. 

Head densely punctured, front lightly inflexed, distinctly lobed 
at each side on lateral borders; ocelli a^ve a line passing through 
centre of eyes, 
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Prothorax piceous, densely puDctui*ed, furnished with an almost 
obsolete median line, convex; posterior process broad and convex 
at base, much narrowed at middle, then very slender and acumi- 
nate, a longitudinal ruga below the middle, posteriorly elevated 
in a Carina, apex distinctly curved downward, reaching tip of 
abdomen. 

Tegmina vitreous, obscure at base, base and costa dilute piceous, 
radial and ulnar veins towards apex and veins including the dis- 
coidal cells blackish, the two discoidol cells of equal length. 

Chest with sides dense silky gray, pubescent. 

Legs with femora and base of tibiae piceous, rest of tibia? 
sordid yellow, tarsi piceous. 

Long. 7; lat. 3 mm. 

Type in Mus. Holm. 

Food plant, IJakea sp. 

}{dh . — Rockhampton (Stal), Brisbane, Cairns, Q. (Tryon) ; 
Tweed River, N.S.W. (Froggatt); Williamstown, S.A. (Tepper). 

As T. convexm and SerU^rim australiB differ only in absence 
and presence of lateral horns, I believe them to be two forms of 
one .species. 

0 I N G K A N A, gen.nov. 

Head triangular, punctured, pubescent, lobtsd on each side on 
lateral borders; ocelli above a line passing through centre of eyes 
to which they are a little nearer than to each other. 

Prothorax rises convexly from base into the form of a dome, 
unarmed above lateral angles, coarsely punctured, median longi* 
tudinal carina anteriorly absent or obsolete ; posteriorly the 
dorsum lightly descends into the posterior process which is very 
brood at base, gradually narrowed to middle, then attenuated to 
apex which is decurved reaching apex of abdomen; sides and 
dorsum of posterior process lightly sinuate. 

Tegmina lanceolate, vinaceous, opaque at base, with three dis- 
coidal cells, the second and third placed between the two ulnar 
veins, the first between apex of radial and base of second apical 
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cells; ooHta aud radial vein piceous and punctured; destitute of a 
transverse venule between two ulnar veins, near the base, 

Wings with four apical cells. 

Legs simple. 

Type, 2). boreoLis^ Godg. 

Dhigkaria (dingkan— an insect, in the Koka-Yimidir language) 
differs from Terentius chiefly in the presence of three discoidal 
cells, the dorsum more elevated and dome-like, and the absence 
of a transverse venule between ulnar veins, near base; also in the 
position of the ocelli. ^ ^ 

*1). B0BRALI8, sp.nov. 

(Plate i., fig, 21.) 

Head piceous, finely punctured, front strongly inflexed, lobed 
on each side. 

Prothorax convex, sordid black, finely punctured, narifowed 
behind lateral angles, extended in a long slender process, not 
sinuate below, sinuate above, reaching tip of abdomen, and nearly 
reaching apices of tegmiua, the apex strongly and lengthily 
eurved downward, the process touching the interior borders of 
tegmina the entire length. 

Tegmina vitreous, vinaceous, punctured, ferruginous and opaque 
at base, radial and costal veins, and those including discoidal 
cells, ferruginous; second and third discoidal cells of equal length, 
the first much shorter. 

Tn>l 80 yellowish brown. 

Ijong. 5; lat. 2 mm. 

Described from one female. 

Type in Coll F.W.G. 

Hah. — Cairns, Q. (Tryon). 

8 B X T I u 8, Stal. 

Hemiptera Africaua, iv. p. 88. 

Pfothorax elevated, perpendicular for a distance from base, 
with a perourrent median carina, armed on each side, above 
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lateral angles, with an acute, triquetrous, diverging horn, or 
angulate; posterior process tectiform, a little concave below, the 
sides of the Moutellum barely visible. 

Teginina with the apical portion of coriura marked by the 
presence of many venules, which divide it into numerous apical 
cellules; costal cell punctured, opaque, extending l>eyond radial; 
exterior discoidal cell not petiolato; clavus punctured and opaque 
over basal half, not gradually narrowed towards apex, with two 
veins. 

Wings with four apical cells. 

Tibife dilated. 

Type, Centrotm Fairni, 

Synopsis of Species. 

1 (4). Pvothorax armed with a horn above each lateral angle. 

2 (3), Lateral horns directed outward, depressed towards apex, 

never turned upward; dorsum between lateral angles 
flat, never convex; corium destitute of a transverse 
venule between two ulnar veins iUpretmn, 

3 (2). Lateral horns turned outward and upward; dorsum 

between lateral horns convex; oorium furnished with 
a transverse venule between two ulnar veins near base, viregcem. 

4 (1). Prothorax unarmed or lightly tuberculate above lateral 

angles; a black spot on interior vein of clavus Oipunctatm. 

♦S. VIRRSOKN8, Fairm. 

(Plate i., fig. 2.) 

1846, Centrotua vireacefutt Ann. Soc. Ent. Fr, (2), iv. p, 515, 

1851, Cereaa auffuaa^ Walk., List Horn. Brit. Mus., p. 530. 

Pale greenish or tawny, punctured, sometimes marked with 
piceouH. 

Pro thorax with the lateral horns directed outward, slightly 
upward, usually much more elevated than the dorsum which is 
convex l>etween the horns; posterior process long, slender, tecti* 
form, extended nearly to apices of tegmina, tip deourved. 

Tegmina pale tawny, a transverse venule between the two 
ulnar veins, near the ba«e, the interior discoidal cell long and 



BY F, W. GODING. 


11 


potiolate; ba^al half of coHtal, radial cells and clavus punctured 
and opaque. 

Femora frequently black, tibiae and tarsi tawny. Chest fre- 
quently piceous. 

Long. 6 to 8; lat, (incl. lat, corn.) 3 to 4 mm. 

Types in Coll. Fairmaire, and in British Museum. 

Pood plant, Acwut detnirrena. 

New Holland (Fairmaire); Tarago, Clarence II., Gosford, 
Loftus, Wollongong, Bungeudore, Homebush, N.IS.W. (Lea) ; 
Maitland, Sydney, Penrith, Kempsey, Uralla, N.S. W. (Froggatt); 
Newcastle, N.S.W. (Hays): Brisbane (Tryon) ; Townsville, Q- 
(Dodd): Victoria (Stowell) ; Gisborne, Vic. (French): South 
A.ustraUa (Tepper) ; Pine R., Geraldton, West Australia (Lea). 

This species is the most common mem brae id in Australia and 
the most widely distributed. Among those examined are the 
form mffusfit Walk., with the foreparts dusky, others with the 
head and chest black, and others variously marked with brown; 
the venation of the tegmina is very variable, there l>eing a strong 
tendency to the presence of small venules. 

Mr. Froggatt, in a most interesting article entitled ** Insects of 
the Wattle Treves,” which appeared in the ‘ Agricultural Gazette’ 
for July, publishes the only account winch has appeared on the 
habits of any of the Australian A/emhnicidft^, He says, This 
(mrescens) is one of the commonest insects upon the young 
wattles, where they are much sought after by several 8j>ecie8 of 
ants that come to obtain the sugary secretions, popularly known 
as honey dew,’’ that they discharge from the aMominal glands. 

^ The female slits the bark with her ovipositor and lays the eggs in 
rows, the young larvae and pupae, as well as the perfect insects, 
being found clustering along the branchlets, but as soon as dis- 
turbed they crawl round the twig away from their enemies, and 
when touched they spring from the hind legs and jump for 
a considerable distance. ” The above graphic account is practically 
true of most of the Membraci(i(jn^ but some of the species of 
HVctgopa, at least, live in the ground in the nests of ants. 
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*S. DEPRKssus^ sp.nov. 

(Plate i., fig. 24.) 

Green, tawny when dried. 

This species, in a general way, is closely related to pirettcens ; 
it difiPers in being smaller, lateral horns shorter and stronger, 
directed outward, not at all upward, tlie apical part depressed; 
the dorsum between the horns is flat, never convex ; coriutn 
destitute of a transverse venule between two ulnar veins, near 
base. 

Long. 5 to 7; lat, (incl. lat. corn.) 2 to 3 mm. 

Described from nineteen males and females. 

Types in Coll. F.W.G. 

Food plant, Acacia decttrrms, 

Jlab. — Pinjarrah, Bridgetown, West Australia (Lea); Brisbane, 
(Tryon) : Sydney, R 3 ^e Bay, Kempsey, Richmond R., Wollon- 
gong, Tweed R., Maitland, N.S.W. (Froggatt). 

This species may he easily separated from vircscem by the 
depressed appearance of the dorsum and horns, when viewed from 
the front, and absence of a transverse venule, near base of tegmina. 

S. mpuNCTATUS, Fabr. 

1775, Mcmbcaois 2‘punctata, Syst. Ent. p. 677. 

1781, Membracis ^-punctata. Spec. Ins. ii., p. 318. 

1787, Membracis 2-pumtata, Mant. Ins. ii., p. 265. 

1803, CentroturS ^-punctatus, Syst. Rhyng. ii, p. 19, 

1869, Sextius bipunctatuti, Stal, Hem. Fabr. ii., p. 52. 

Yellowish gray. 

Head very obtuse, short, front strongly in flexed. 

Prothorax angulate only, or tuberculate, above lateral angles. 
Tegmina tawny, a block spot on the middle of the interior 
vein of clavus, apex furnished with many cells. 

I have not seen an example of this species, but doubt if it is 
distinct from vireseenSt which would then become a synonym. 
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The above description is but a translation of the one given by 
Stal. The measurement is not mentioned. 

Type in Mus. Holm. 

HnL — New Holland (Fabricius). 

Acanthitcus, 8tal, 

1866, Hemiptera Africana, iv. p. ^7. 

Prothorax elevated, rising vertical)}' fi’om the base, furnished 
witii an acute triquetrous horn on each side, above lateral angles; 
posterior process slender, more or less sinuate, the median longi- 
tudinal Carina between and l>ehind lateral horns briefly foliaceous 
or elevated in a high tooth or horn. 

Tegmina with the cor i urn furnished with five oblong apical and 
two discoid al cells; costal cell extended )>eyond radial ; the two 
interior longitudinal veins destitute of a transverse venule near 
base; olavus with two veins, gradually narrowed to apex. 

Wings with four apical cells. 

Scutellum with apex truncated, ending, on each side, in a little 
tooth. 

Tibiffl and tarai simple, not dilated. 

Type, Centrotua trispini/erf Fairm. 

Synopsis op Speciks. 

1 (6). Dorsum of posterior prothoracic process furnished 

with an acute elevati<m behind lateral horns. 

2 l8). Posterior process far distant from the interior borders 

of closed tegmina, dorsum with a second elevation 
which is a high, triangular, acuminate horn ; 
apical cells of corium ci'escent-shaped, base curved 

toward interior 

a (2), Posterior process touching Interior borders of closed 
tegmina throughout, with a second elevation an 
obtuse angle; apical cells of corium straight. 

4 (6). I^rat dora||l elevation an acute angle 

6 (4). First dorsal elevation a slender spine 

6(1). Posterior prothoracic process not horned behind the 
lateral horns, but the median carina is somewhat 
elevated in an obtuse angle, or lightly foliaceous. 


mjiventris. 


trispinifer, 

gracilhpinuH, 
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7(lI).Dors&l oadna behind lateral horns elevated in an 
obtuse angle. 

9 (10). Lateral horns short, turned outward and downward; 

size very small 

10 (9). Lateral horns long, curved outward and upward; size 

large 

11 (7j. Dorsal oarina lightly foliaceous behind lateral horns, 

not ungulate 


Ker$hawi. 

con)ipfircatu$, 

hispinns. 


*A. RUFIVRNTBIS, Walk. 

(Plate i., fig. 13.) 

1861 1 CeiitrotnH Walk,, List Horn. Brit. Mus, p. 616. 

Ferruginous, with a golden pubescence. 

Head piceoua, triangular, minutely punctured, ocelli on a line 
passing through centre of eyes, and a little nearer to each other 
than to the eyes. 

Prothorax roughly punctured, front lightly inclined backward; 
lateral horns stout, extending outward and a little upward, 
towards the apex curved slightly to the horizontal, on the superior 
surface an obsolete carina; dorsal horn long and acute; posterior 
process long, slender, deeply sulcate at the base, curved at the 
middle into a high, triangular, acute eminence, distant from the 
abdomen, thereafter sloping to the very much attenuated apex 
which just passes the tip of the abdomen, but does not reach the 
apices of the tegmina. 

Tegmina pale tawny, punctured at the base and along the costa, 
a spot at the interior angle, and the veins surrounding the 
interior discoidal cell, ferruginous. 

Abdomen varies in colour from red to ferruginous. 

Legs ferruginous, tibiae with a rovr of golden hairs along each 
angle; tips of tarsi pioeous. 

Long. $ 6; lat. 2; inch lat. corn. 4 mm. * 

Type in British Museum. 

Hah , — Moreton Bay, Q. (Walker) : South Australia (Tepper). 
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'*A, TR 18 P 1 N 1 FER, Fairiu. 

(Plate i., fig. 7.) 

1846, Centrotits tri^pmi/er^ Ann. Soc. Ent. Fr. (2), iv. p, 515, 
pi. viiL, fig. 35. 

Head fuscoun, recurved, ocelli on a line with the centre of, and 
a little nearer to each other than to the eyea. 

Pro thorax ferruginoua brown to piceoua ; armed over each 
lateral angle with a long, sharp horn, extending directly outward, 
apex turned a little downward and backward, superior surface 
with two small Carinas; dorsal horn triangular, stout and pointed; 
posterior process snlcate above the basal half, then forming an 
obtuse angle, the apical half turned downward, not reaching apex 
of abdomen. 

Tegmina ferruginous, costa, base, and apical third somewhat 
opaque; corium with a light transverse band passing across the 
middle; exterior discoid al cell al>out one-half the size of interior. 

Chest black, with a light ferruginous spot on each side. 

Legs fuscous. 

Long. ^ 6 , $ 7; lat, (incl. lat. corn.) 4, 9 4 mm. 

Type in Coll. Westwood. 

ffab , — New Holland (Fairmaire) : Huou R,, Hobart, Mount 
Wellington, Tasmania (Lea) : Tweed R., N.S.W. (Lea); Glouces- 
ter, N.S.W, (Proggatt) : South Australia (Tepper) : Victoria 
(Kershaw). 

♦A. GRAoiuspmus, Stal. 

1869, Ofv. K. Vet. Akad. Forh. p. 287. 

Ferruginous, some silky white pubescence. 

l^rothorax punctured; lateral horns long, turned directly out- 
ward and obliquely upward, lightly deourved toward apex; the 
dorsal horn is erect, slender, rather long; posterior process dis- 
tinctly curved behind the middle, while in front it is a little 
elevated. 

Tegmina grayish hyaline, bases and towards apices ferruginous, 
base and costa punctured. 
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Bcutellum and chest densely silky* 

Long. $ 5J; lat. 2i mm. 

Type in Mu«, Holm. 

//irefi. — Northern Australia (Stal) : Bruni Is., Tasmania (Lea) : 
Victoria (French) : South Axxstralia (Tepper) ; Bunbury, West 
Australia (Lea) : Clarence R., Tweed R., N.S.W. (Lea). 

This species is closely related to A. irupinifer; it differs in the 
longer lateral horns, which ascend obliquely, while the dorsal 
horn is longer, more slender and acute. 

♦A. CONSPUECATOS, Stal. 

1869, Ofv. K. Vet. Akad. Forh. p. 288. 

Ferruginous, punctured. 

Trothoracic lateral horns medium, turned forward and distinctly 
upward, very slightly curved; median longitudinal oarina elevated, 
b^ind the lateral horns, in an obtuse angle; posterior process 
l^htly curved. 

-Tegmina sordid hyaline, base and costa ferruginous and 
punctured, with an obsolete apical ferruginous spot; with two 
discoidal cells. 

Long. 9 4§; lat. 2 mm. 

Type in Mus. Holm. 

Hah — West Australia (Stal) ; Tweed R., Blue Mts., N.S.W, 
(Froggatt) : Mt. Wellington, Huon R., Tasmania (Lea) : South 
Australia (Tepper) : Victoria (French). 

Closely allied to A* tri^pin^er^ but differs in the lateral horns 
being burned distinctly upward and the dorsum destitute of an 
acute median horn. 

*A. BispiNUS, Stal 

1869, Ofv. K. Vet. Akad. Forh. p. 288. 

Ferruginous black, punctured. 

Profchoracic lateral horn short, directed outward, destitute of a 
horn or angle behind these horns; posterior process lightly curved, 
and lightly foliaoeous at base. 
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Tegruina tjubvinaceous hyaline, base and coHta ferruginous and 
punctured; base of third apical cell curved toward interior. 
Sides of chest and scutelluni densely silky gray, pubescent. 

I^ng. (J 4^, $ 5; lat. 2 mm. 

Type in Mus. Holm. 

Food plant, Axiocia pycnantha. 

Hah , — Australia (Stal): Homebush, Tweed R,, Sydney, N.8.W. 
(Lea); Clermont, Tweed R., Maitland, Mittagong, Richmond R., 
N.S.W. (Froggatt) : Swan R., Geraldton, Pinjarrah, West Aus^ 
tralia (Lea) : Largs Bay, N. Mecklenburg, South Australia 
(Tepper) : Victoria (French) : Tasmania (Simson). 

Resembles the preceding, differing from it in the lateral horns 
being turned outward, and the median oarina not elevated in an 
angle or horn, but slightly foliaceous at middle. The male is 
smaller, its lateral horns very diminutive. 

♦A. Kekshawi, sp.nov. 

Head black, triangular, apex acute, strongly curved backward. 
Eyes prominent; ocelli above a lino passing through centre of 
eyes, near base, nearer to eyes than to each other. 

Prothorax inclined backward from base, piceous brown, 
covered with yellow hairs; lateral horns short, turned directly 
outward, horizontal, sleudbr, very acute; posterior process 
obtusely angled at base, thereafter slender, strongly sinuous to 
deourved acuminate apex, which does not reach the tips of 
tegmina. 

Tegmina with the costa and clavus entirely opaque and 
punctured, two disooidal cells, the second nearly circular, almost 
reaching exterior border of oorium ; veins brown, covered with 
yellow hairs; third apical cell cresoentiform. 

Body, femora and tarsi black. 

Long* (J 3^, $ 4 mm.; lat. <? 1, $ 1 J mm. 

Described from one male and two females. 

Types in Coll P.W.G, 

— Thomleigh, Blue Mts., N.S.W, (Froggatt). 
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Dedicated to Mr. J. A. Kershaw, of the Melbourne Museum, 
who supplied me with a number of interesting Australian forms. 

Sbrtorius, StaL 
1 866, Hemiptera Africana, iv. p. 88. 

Prothorax rising vertically from the base, furnished with an 
acute or equally broad horn, on each side, above lateral angles, 
distant between bases; posterior process touching scutellum, not 
distant; the median carina not elevated, but percurrent. 

Tegmina with ti ve oblong apical and two discoidal cells; the 
two ulnar veins of the corium joined near base by a transverse 
venule; exterior discoidal cell not petiolate; costal cell punctured 
and opaque, extended beyond radial ; clavus with two veins, 
gradually narrowed to apex. 

Wings with four apical cells. 

Scutellum transverse or almost equally long and wide, apex 
truncate, ending on each side, in a little tooth. 

Tibi® and tarsi simple, not dilated. 

Type, CmtreUi^s au8traJl>Uy Fainn. 

Synopsis of Spkcibs. 

1 <2). tiaterftl horns very short and small, ^liird apioal cell of 

tegmina long, straight; females with, and males 
destitute of, transverse venule between two ulnar 
veins, near base ' au$traU», . 

2 (i) . liaieral horns large and strong. 

S (10). Lateral horns conical, gradually narrowed towards 
apices. 

4 (9), Third apical cell of corium long, narrow. 

5 (6). Third apical cell of corium famished with transverse 


venules. areohtus. 

6 (5). Third apical cell of corium destitute of transverse 

venules. 

7 (6). Lateral horns turned outward and backward, short ; 

tegmina more or less pioeous hrevieomU, 

8 (7). Lateral horns turned outward and forward; tegmina 

transparent smoky yellow Ttpp^i, 
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9 (4). Third apical cell of ootlum not narrow; apex of ftrat 
apical cell of oorium not extended beyond base of 
second apical cell ; tcgmina colourless, veins 
ploeous, cells short curvicaudns, 

10 (3). Lateral horns with sides parallel, not, or very slightly, 

narrowed towards apices which are snbtruncated, 
anterior angle rounded, posterior acute. 

11 (12). Lateral horns turned directly outward, lightly upward, 


broad at bases, widely separated, very strong giffanticm, 

12 (U). Lateral horns long, slender, very lightly curved, tamed 

outward, strongly upward, narrow at base acanf/iuKpi^. 


♦8. AUSTBALis, Fainxi. 

1846, Cenfrotui australis^ Arm. Boc. Ent. Fr. (2), iv. p. 518. 

1858, CentrotxiB obniamt Walk., List Horn. Brit. Mus. Suppl! 

p. 162. 

1858, Centvotua bimtatuSy Walk., Ins. Saund. Horn. p. 81. 

Head piceous, broad, short, a small tooth on each side of the 
apex which is curved backward. 

Eyes large, prominent beyond sides of the prothorax; ocelli 
above line passing through centre of the eyes, to which they 
approach more nearly than to each other; base lightly curved. ^ 
Prothorax piceous, convex, coarsely punctured, with a median 
longitudinal oarina; lateral horns very small, short, conical, 
extended directly outward; posterior process broad at base, 
gradually narrowed to the middle, thereafter slender, acuminate, 
decurved, reaching apices of ^tegmina; at the base it is notched 
showing the white tomentum on the scutellum. 

Tegmina vitreous, tinged with yellow, the base, a spot at the 
interior angle, and veins ferruginous; a transverse venule between 
two ulnar veins near base in the female, absent in the male; 
clavus vitreous. 

Legs ferruginous; tarsi piceous. 

Long. 2 7, $ 6; lat. $ 3, $ 2J mm.; inch lat. corn. $ 4, 3 nun. 

Types in OolL Fairmaire, British Museum and Coll. W. W. 
Sunders. 
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ZTafe.— New Holland (Fairmaire) : Gosford, N.B.W. (Lea) : 
Victoria (Kershaw) : Tasmania (Bimson) : Williamstown, South 
Australia (Tepper). 

My opinion is that TerenthiB convexus^ Stal, is a horned form 
of this species. 

*S. ACAKTHASPis, Fuirm. 

1846, OentrotuH acanthanpis, Ann. Soc. Ent. Fr. (2), iv. p. 515. 
1851, Centrotvs de>ci»UH^ Walk., List Horn. Brit. Mus. p. 621. 

Head spindle-shaped, apex not priKluced, brown, punctured, 
lateral borders a trifle foliaceous; ocelli on a line with the centre 
of and approaching to the eyes; with a mediati carina; base 
lightly curved. 

• Pro thorax punctured, brown, with scattered yeli(»w hairs, and 
a smooth black scar on each side in front; lateral horns turned 
outward, a little upward and forward, strongly triquetrous, bases 
far apart, apices obtuse ; posterior process thickened at base, 
gradually acuminate to the decurved apex which reaches the tips 
of the tegmina, passing apex of abdomen, the inferior edge 
sinuate, There is some yellow pubescence on the sides of the 
chest and on the scutellum. 

Tegmina transparent, a little smoky yellow, bases of olavus 
and radial cell, and nearly all of the costal cell, with the veins, 
ferruginous. 

Legs ferruginous. 

Long. 9; lat, 3 mm., inch Jat. corn. 5 mm. 

Types in the Museum of the Entomological Society of France 
and the British Museum. 

Eah. — Port Jackson (Fairmaire); Tweed R., Tatnworth, Well- 
ington, N.S. W. (Froggatt) : Highflelds, Q. (Tryon) : Murray R., 
South Australia (Tepper). 

*S. GIGAHTIOUB, sp.nOV. 

(Plate i., fig 1.) 

Head black, brood, punctured and impressed, apex produced, 
lateral borders with a denticle hear base; ocelli equidistant from 
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each other and the eyes, and on a line through the centre of the 
eyes; base lightly curved. 

Prothorax black, densely and rudely punctured, furnished ‘with 
a median carina, and armed above each lateral angle with a strong, 
triquetrous horn, which is turned outward and a little upward, 
not at all forward, brotid, compressed, and flattened at apex, 
which is obtusely rounded, the posterior angle acuminate; the 
posterior surface is broadest, on the inner surface several carinse; 
dorsum between the lateral horns broad, flat, increasing in altitude 
backward ; posterior process starts from the highest point, is 
tectiform, and brood for some distance from the base, thereafter 
gradually acuminate to the apex which just passes the tip of the 
alxlomen; laterally there are a few carinm. 

Tegmina ferruginous, opaque, basal portion and nearly all of 
costal cell punctured, a white spot at the interior angle. 

Legs piceous, tibiaj triquetrous. 

Long. $ 12; lat. 4 mm., inch lat. corn. 6 mm. 

Described from two females. 

Types in Coll. F. W.G. 

Hii ^. — South Australia (Topper), 

This is the largest Membracid yet found in Australia. 

♦S. nuKvicoHNis, sp.nov. 

Head piceous, covered with yellow hairs, with an abbreviated 
median carina in the centre., bet ween the ocelli, two small 
tubercles below and forming a square with the ocelli, lateral 
borrlers with a denticle near base; ocelli on a line passing though 
the centre of the eyes and equidistant from them and from each 
other; base lightly cur\'ed. 

Prothorax piceous brown, the dorsum convex, blackish along 
the middle, and furnished with a strong, black median longitu- 
dinal carina; on each side of the dorsum, above lateral angles, is 
a short, stout, triquetrous, auricular horn turned upward, which 
is blackish on the convex superior surface towards the very 
obtuse tip, which ends in a blunt point, pointing outward, and a 
trifle backward; the horn is elevated but little above the middle 
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of the dorsum ; -the posterior process is triquetrous, tectiform, 
lightly gibbous at the base, broad for a distance, thereafter 
gradually acuminate to the apex which reaches the end of the 
abdomen. 

Tegtnina broad, basal third black, punctured and opaque, the 
remainder transparent smoky, veins, and a large spot on the disk, 
piceous. 

Bides of the chest and scutellum yellow pubescent. 

Legs strong, pioeous; tibiwe triquetrous, slightly fattened, a 
central carina from base to apex. 

Long. $ 6; lat, 3 mm., inch lat. corn. 4 mm. 

Described from two females. 

Types in Coll. F.W.G. 

— South Australia (Tepper) : Mt. Barker, West Australia 

(Lea)*. 

The ear-shaped lateral horns will easily distinguish this species. 

Tbppbri, sp.nov. 

Head black, punctured, triangular, apex produced strongly 
backward; ocelli on a line with superior border of eyes and equi- 
distant from them and from each other. 

Prothorax piceous brown, base black, punctured, furnished with 
a inedian porcurrent carina, and armed on each side, above lateral 
angles, with a short, stout, triquetrous, acuminate horn turned 
upward, very lightly outward, and strongly forward, the upper 
surface marked with two or three small carinaa near the front 
edge, the posterior edge of each horn continued for some distance 
on the posterior process as a carina, parallel to the, median 
carina; posterior process very broad and convex at base, gradually 
narrowed to the middle, thei*eafter slender and acunainate, reach- 
ing tips of tegmina. 

Tegmina smoky yellow, basal fourth pioeous, punctured and 
opaque, the remainder transparent, veins ferruginous and thick. 

Body below black; tibiie and tarsi lighter. 

Long. $ 6; lat. 2 mm.; inch lat. com. 3 mm. 

DeaoriM from two females. 
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Types in Coil F.W.Q. 

Hoh. — Bunbury, West Australia (Lea). 

Dedicated to Mr. J. G. 0. Tapper, Entomologist to the South 
Australian Museum, who has been most liberal in his donation of 
material. 

S. ARKOtATUS, sp.nov. 

(Plate i., fig. 3.) 

A long, slender, short-horned, ferruginous species. 

Head punctured, covered with yellow hairs, the base nearly 
straight, apex recurved; ocelli above a line passing through the 
centre of the eyes from which they are about equidistant and 
from each other. 

Prothorax punctured, covered with yellow hairs, with a long 
shining scar over each eye; furnished with a percurrant median 
Carina; it is armed on each side, above lateral angles, with a tri> 
quetous, conical, almost erect horn which is turned strongly 
upward, a little inclined outward, the obtusely pointed tip 
turned directly outward, with three small carinie on the superior 
surface ; posterior process teotiform, straight, sinuate along 
inferior border, narrow at base, long and slender, gradually 
acuminate to apex which curves strongly downward, reaching tips 
of tegmina. 

Tegmina long, narrow, lanceolate, smoky, vitreous, base and 
veins ferruginous, a piceous spot on interior angle, and veins sur- 
rounding third a|%cal cell, of the same colour; oorium with long, 
narrow, discoidal cells, of equal size, the third apical cell, veiy^ 
long and narrow, crossed by several transverse venules. 

Sides of chest and scutellum covered with yellow down. 
Femora black, tibiss and tarsi ferruginous. 

Long. 7; lat. 2 mm.; inch lat. corn. 4 mm. 

Described from five males and eight females. 

Types in Colh P.W.G. 

i5ra6, — Victoria (Kershaw): South Australia (Tepper) i Braid- 
wood and Queanbeyan, N.S.W. (I^ea), 

This species may easily be separated from its congeners by the 
longvtierrow, slender form, and areolated third apical cell. 
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♦S. otTRViOAUDUs, sp.nov. 

Head triangular, base nearly straight, lateral borders denticu- 
late; ocelli on a line passing through centre of eyes, and equidistant 
from each other and the eyes. 

Prothorax piceous, with a median percurrent oarina, armed on 
each side with a rather long, very flat horn turned almost directly 
outward, very slightly upward, apex curved a little backward, and 
but little elevated above dorsum; posterior process very broad 
from base to middle, then slender and gradually acuminate to the 
apex, strongly decurved from base to the apex which reaches tips 
of tegmina. 

Tegmina with very little of base punctured, vitreous, and trans- 
parent, veins piceous, corium with first discoidal cell about one- 
half the size of tfie second, the second apical cell very small. 

Long. 7; lat. 2 mm.; inch lat. corn. 5 mm. 

Described from two males. 

Types in Coll. F.W.G. 

7/a6. --Tweed River, N.S.W. (Froggatt). 

A small piceous species with the posterior process strongly 
curved downward from base to apex. 

Eufrbnchia, gen.nov. 

Head nearly triangular, lateral border dent^ulate, convex in 
front, base nearly straight; eyes prominent outward. 

Prothorax rudely punctured or reticulate, rises vertically from 
base, armed on eaoli side with a long, strong, vertical, flattened 
horn, with sides parallel, superior part curved outward, falciform, 
apex obtuse, with two little teeth, between which is a shallow 
sulcus ; posterior process long, slender, apex lightly decurved 
slightly passing apices of tegmina; lateral horns near at bases, 
between which median carina is obsolete. 

Tegmina with cells of corium narrow, three discoidal cells, the 
first placed between the radial and first ulnar veins in front of 
second apical cell, second and third between the first and second 
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ulnar veins behind the third and fourth apical cells; furnished 
with a transverse venule between the two ulnar veins, near base. 
Wings with four apical cells. 

Tibi#e flattened and lightly dilate<i. 

Type, Cent/roixiH falcattis^ Walk. 

This genus differs from the last section of Sertoriu& in having 
three discoidal cells. 

Dedicated to Mr. Charles French, Government Entomologist 
of Victoria, for his uniform kindness and courtesy. 

Synopsis of Species. 

1 (2). Falciform portion ot lateral borne brief, base of posterior 


process broad Lrce. 

2 (1). Falciform portion of lateral horns very long, base of pos- 
terior process proportionately slender falcata. 


*E. PALCATA, Walk. 

1851, GfirUrotm falcatHH^ List Horn. Brit. Mus. p. 62. 

1869, (S. curvicornu^ Stal, Ofv. K. Vet. Ak. Forh. p. 287. 

Head pioeous, punctulate; ocelli above a line passing through 
centre of eyes, a little nearer to the eye than to each other. 

Prothorax fusco-ferruginous, densely and strongly punctured, 
almost reticulate with a median longitudinal carina which is 
interrupted between lateral horns, seen from front, narrowed 
upward, lateral horns contiguous at base, erect to middle, then 
strongly curved outward and downward, broad, long, sides 
parallel, apices truncated, anterior apical angle rounded, posterior 
angle in a prominent tooth; posterior process convex, rather 
slender, curved downward from middle, apex black, reaching {ips 
of tegmina. 

Tegmina pale subfuscous hyaline, veins fuscous, punctured on 
each side, the basal and costal cell subferruginous, punctured 
beyond middle. Chest black, a spot on chest and scutellum 
yellowish-gray pubescent 

Long. (J 5, 9 6 ; lat, ^ 2 , 9 2 ^; exp. com. ^ 6 , 9 7 mm. 

Female differs little from male. 



26 


A MONOOEAPH OP THE AXTSTBALIAN MEMBRACIDJi, 


Types in British Museum and Mus. Holm. 

Hah, — Adelaide, South Australia (Stal) ; Van Dieman’a Land 
(Walker). 

*E. Le/e, sp.nov 
(Plate L, fig. 5.) 

Head black, punctured; ocelli as in falcatus. 

Prothorax dark ferruginous, punctured; lateral horns, not con- 
tiguous at bases, extend upward and strongly forward, long, sides 
parallel, a small apical portion outward, apical angles as in 
falcOftm; posterior process tectiform, not convex, strong and broad 
at base, gradually narrowed to apex which reaches apices of 
tegmina. 

Tegmina ferruginous, opaque, veins darker and punctured 
along their sides, one- third of clavus and radial cell, and all of 
costa, densely opaque and punctured, and opaque spot on iqpex of 
first apical cell. 

Long. 9 6; lat. If; exp. lat, corn, 3 to mm. 

Described from seven females. 

Types in Coll. F.W.G. 

Hah , — West Australia (Lea). 

Dedicated to Mr. A. M. Lea, Government Entomologist of 
Tasmania, who kindly presented this and other interesting forms. 

Centrotypus, Stal. 

1866, Hemiptera Africana, iv. p. 88. 

Front a little prominent downward; ocelli lightly prominent; 
destitute of lobes on lateral borders. 

^rothorax horned above lateral angles, the horns triquetrous, 
conical; the posterior process acuminate, almost covering scutellum; 
median carina a smooth line anteriorly. 

Tegmina with five apical and two discoid al cells, the interior 
petiolate, the two ulnar veins not joined, near the base, with a 
transverse venule; costal and radial cells almost equally long. 

Wings with four apical cells. 

Tibise simple. 
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Type, GeniToiu^ fiexuo»u8^ Fabr. 

This genus differs from SeHoriutf only in the absence of the 
transverse venule between the two ulnar reins, a very Weak 
character. 

Synofsis of Spkcibb. 

1 (2). Third apical cell straight, first disooidal oeU long, nar- 
row, two-thirds length of second; lateral horns turned 

outward, downward and backward; size large. . occidentalU, 

2(1). Third apical cell creeoentiform, base curved toward 
interior angle; first disooidal cell triangular, small; 
lateral horns very short and minute; slse very small, minutus, 

*C. OCCIDENTAUS, sp.nOV, 

Ferruginous, the head, base of prothorax excepting the edge, 
tips of lateral horns, chest, abdomen, femora excepting tbe tips, 
a spot on the tibise, and tips of tarsi, black. 

Head as long as brood, base strongly curved, the apex produced 
downward, toothed on lateral borders, punctured; ocelli white, 
placed above a line passing centre of eyes to which they approach 
nearer than to each other. 

Prothorax punctured, furnished with a percurrent median 
Carina; dorsum convex, armed on each side, above lateral 
angles, with a short, flat, conical horn, compressed infero- 
superiorly, turned directly outward, apex obtuse, inclined a little 
downward and backward, the upper surface with the dorsum, 
convex; posterior process stout at the base, not tectiform, sin- 
uous along inferior border, and gradually acuminate to the apex 
which reaches the tips of the tegmina. 

Tegmina vitreous, clear, veins ferruginous, punctured at base, 
a blackish cloud near base of clavus; flrst disooidal cell two- 
thirds length of second, equal to and lying alongside of first 
iqpical cell. 

Long. 6^; lat 2^; incl lat. corn. 4 mm. 

$ Differs from the ttalein being tawny yellow, and ferruginous 
where the male is marked with black, and the larger sixe. 

Long. 9; lat. 3}; inch Jat. corn. 5 mm 
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Described from two males and one female. 

Types in Coll. P.W.G. 

Hah , — Swan River, West Australia (Lea). 

*C. MINUTU8, sp.nov. 

Head black, triangular, deorsutn, with scattered yellow hairs; 
ocelli above a lino passing through centre of eyes to which they 
are nearer than to each otlier, base barely curved. 

Pro thorax black at base, and apex, otherwise dark brown, con- 
vex, armed on each side above lateral angles with a very minute 
pointed horn extended directly outward; the dorsum most elevated 
at base of posterior process which is distinctly sinuous, tectiform, 
acuminate, apex reaching end of abdomen, but shorter than 
apices of tegmina. 

Tegmina broad, short, ferruginous, and punctured at base, 
nearly all of costal and basal third of radial cells punctured and 
opaque; coriura with the first discoidal cell triangular, half size of 
second, the second long narrow, directed diagonally to apical 
veins; third apical cell with base curved toward interior angle; 
veins milky white; first apical cell minute. 

Body below black. Tibiae and tarsi ferruginous. 

Long. 3; lat. I mm.; but little broader between apices of lateral 
horns. 

The female differs from the male in the lateral horns which are 
little more than minute tubercles, and the broader basal cells. 

Described from three males and one female. 

Types in Coll F.W.G, 

Hah , — South Australia (Tepper) : Moaman’s Bay, N.S. W. 
(Proggatt); Clarence River, Tam worth, N.S.W. (Lea). 

This minute species is the smallest yet found in Australia, and 
the smallest of the genus known. 

L u B R A, gen.nov. 

Head triangular, lateral borders sinuous. • 

Prothorax rising vertically from the base, the dorsum appears 
to divide into two long anteriorly inclined horns which are en- 
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larged towards the apex rounded on the top (not truncated), the 
inner angles pro<luce<l in triangular acuminate spines, the surface 
reticulated; the posterior process is much shorter than the tegmiua 
and sinuate. 

Tegmina with two discoidal cells, the second petiolate, furnished 
with a transverse venule between two ulnar veins, near base. 
Wings with four apical cells. 

Legs very slightly flattened. 

I have chosen for the name of this genus the aljoriginal word 
meaning “wife.’’ It is closely related to Daunm. 

Synopsis of Bpkoiks. 

1 (2). Aploea of dorsal horns furnished with a slender spine on 

the outer side, converging to form an arch by the 
meeting of the acuminate interior angles of tho apices 

2 (1). Apioes of dorsal horns widely separated; interior angle 

of each apex notacuminate, but gibbous, with a slender 
spine on exterior angle 

*L. 8PINICORNI8, Walk. 

1862, Oxyrhachis apinicornu^ Journ. Ent. i. p. 316. 

Head piceous, strongly punctured; ocelli on a line passing 
through centre of eyes, and a little nearer to the eyes than to 
each other. 

Prothorax dilute piceous, rfising vertically from the base with 
the lateral horns thick, very long, erect, slightly inclined forward, 
curved, thickly and rudely reticulated; the apex is much thickened, 
and armed with a sharp spine on the outer side, extending 
directly outward ; posterior process very long and slender, apex 
decurved, reaching apioes of the tegmina. 

Tegmina brood, vinaoeous, veins darker, base and nearly all of 
oosta ferruginous, opaque and punctured, the third apical cell 
normal, basal half of olavus punctured and opaque. 

Chest with yellow pubescence. 

Legs ferruginous. 

Long, $ 8; lat. 3 mm. 


regalU, 

spinicomU, 
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Type in the BritiRh Museum. 

Hah . — Morebon Bay, Q. (Walker) : Tweed River, N.S.W. 
{Froggatt); Clarence River, N.S.W, (Lea). 

*L. KBOAUs, sp.nov. 

(Plate i., figs. 4 and 9). 

Head piceous, triangular, with two minute tubercles on each 
side on the lateral borders; ocelli near the base, above a line 
passing through the centre of eyes, equidistant from each other 
and the eyes. 

Pro thorax dark ferruginous, rising vertically from the base, 
laterally compressed, the dorsum widened on each side into a 
long laterally compressed horn, which is much thickened and 
reticulated towards the apex and much inclined forward, the /ipex 
curved inward ending in a triangular point which meets with 
its fellow forming the half of a circle, bearing a short, etmit, 
sharp spine on the exterior surface; the posterior process is very 
slender, sinuous, much shorter than the tegmina, the apex acumi- 
nate 

Tegmina clear, vitreous, with the entire basal fourth ferrugi- 
nous, punctured and opaque, the veins and a large spot of the 
same colour on the apices; clavus gradually acuminate, vitreous, 
ferruginous at the base, with two veins. 

Legs light ferruginous, tips of tarsi piceous. 

Described from one example, the body of which is wanting. 

Type in Coll. F.W.G. 

Hab. — Brisbane, Q. (Tryon). 

D A u N u 8, Stal. 

1866, Heraiptera Africana, iv. p. 87. 

Prothorox elevated, furnished with a median carina, armed cm 
each side above lateral angles with a broad horn, triquetrous at 
the base, compressed upward from front and behind;, apex 
broadened, truncated, sometimes furnished with a very short spine; 
posterior process acuminate, rarely reaching apices of tegmina! 
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Tegmina destitute of transverse venule between two ulnar 
veins, near base, with five oblong apical arid two discoidal cells, 
the interior petiolate; costal cell extended beyond radial, both 
punotut*ed and opaque; exterior discoidal cell not petiolate; clavus 
punctured and opaque at base, with two veins, gradually narrowed 
to apex. 

Wings with four apical cells. 

BcuteDum transverse, almost equally long and wide, apex trun* 
cated, ending on each side in a little tooth. 

Tibiie and tarsi simple (in one species dilated). 

Type, CentroiuH Tamnanimy Fairm, 

Synopsis of SPKCiis. 

¥ 

1 (4), Lateral horns nearly erect; apex of posterior process not 

passing tips of tegmina ; head triangular ; tibiae not 
dilated. 

2 (3). Oorium furnished with a longitudinal, ferruginous stripe 

along middle from base t 9 apex; third apical cell 


normal %'itta. 

3 (2). Oorium smoky yellow, destitute of ferruginous stripe ; 

third apical cell furnished with traiisverse venules TamanUt, 

4 (1), Xjateral horns inclined forward; apex of posterior process 

far surpassing tips of tegmina; head nearly square, 
lateral borders foliaceous; front tibiae dilated gracilu. 


*D. Tasmani.£, Fairm. 

(Plate L, figs. 6 and 20). 

1846, Cmtrotm Tamimnimy Ann. Soo. Ent. Fr. (2), iv. p. 513, 
pi. 3, fig. 15. 

1851, Cenirotm cofUractusy Walk,, List Horn. Brit, Mus. p, 622. 
1858, CmtrotuB truncaiicomisy Walk., Ins. Saunds. Horn. p. 81. 

Head black, triangular, apex a little recurved; ocelli on a line 
■with centre of eyes, and a little further from each other than 
from the eyes. 

Protliorax dark ferruginous brown, punctured, rising vertically 
from base, lateral horns strong, upright, a little diverging, some- 
what constricted along middle, dilated at the apex, which is 
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truncated, the inferior angle l)eing acute; the inner and anterior 
»urface» with little Carinas; lateral angles prominent; posterior 
process long, slender, straight, the apex a little decurved, reaching 
the tip of the abdomen, but much shorter than the tegmina. 

Tegmina broad, ferruginous, costa and base punctured and 
opaque, the third apical cell of corium with sevetfal transverse 
venules; elavus punctured at base, gradually narrciwed to apex, 
with two veins. 

Chest and alxioraen piceous, covered with /dense white 
pubescence. / 

Legs piceous. / 

Long, c? 7, 9 9; lat. cj 2, 9 3 rntn. / 

Types in Collections of Serville, Bignorot an^ I^ef6bre, British 
Museum, and W. W. Saunders. 

Hob , — New Holland (Fairmaire) : Hobart, Tasmania ^Lea) : 
Gisborne (French) ; Port Phillip, Victoria (Walker) : Brisbane, 
Q. (Tryon). 

This is the most common species in Tasmania. 

♦D. viTTA, Walk. 

(Plate i., fig. 25). 

1851, CentrotuH vi«a, Walk., List Horn. Brit. Mus. p. 626. 

1858, Oxyrhachis contx>Tta, Walk., Ins. Saunds. Horn, p, 66. 

Head triangular, ferruginous, punctured, ocelli on a line with 
the centre of, and much nearer to each other than to the eyes. 

Prothorax ferruginous, lightly pubescent, vortical in front; the 
lateral horns almost erect, triquetrous, much more widely 
separated at the apices than at bases; two carinie on the inner 
surface; apices much broadened, outer angle acutely produced, 
inner angle rounded; posterior process long, slender, sinuous at 
the middle, apex reaching almost to the tips of tegmina. 

Tegmina long, clear, lanceolate, base ferruginous, and punctured; 
veins, and a broad longitudinal stripe along the middle of corium, 
ferruginous, the discoidal cells of equal si*e; olavus gradually 
acuminate, the base, a large spot at the middle and one at the 
apex, ferruginous. 
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Legfl ferruginoua, tips of tarsi piceous. 

Long. (J 6 , 9 7; lat. 2, 9 24 mm. 

Food plant, Acacia d**>curren8, 

Ilab , — Tasmania (Walker) r Camden Haven, Penrith, Sydney, 
N.S.W. (Froggatt); Qtieanbeyan, Bungendore, N.S.W, (Lea> : 
Booth Australia (Tepper). 

This species is easily recognised by the slender form, and the 
ferruginous stripe on the tegmina. 

* 0 . GRaciLis, sp.nov. 

Head piceous, nearly square, the apical portion nearly as broad 
as the base, sides foliaceous; ocelli on a line with the centre of the 
eyes, nearer to the eyes than to each otlier. 

Prothorax piceous brown, punctured with black, with a distinct 
median carina; it rises verticall}’^ from the base, over each lateral 
angle furnished with a strong, qua<lrangular, black, nearly erect 
horn, which is inclined lightly outward, strongly forward, the 
sides parallel nearly to the apex, which is broadened, truncate, the 
inner angle slightly rounded, the outer angle produced in a blunt 
point; the truncated surface is marked with four reddish carinsB; 
the posterior process is very slender, lightly sinuous, acuminate, 
exceptionally long, reaching beyond the tips of the tegmina, the 
apical fifth bent a Little upward. 

Tegmina long, very narrow, .vitreous, with piceous veins; the 
interior discoidal cell longer than exterior, the last four apical 
cells with their bases in a line, the first placed nearly at the 
middle of the exterior border; clavus vitreous, with two piceous 
veins. 

Tibiee reddish, all dilated; tarsi tawny. 

licmg. 9 7^; lat. 14 mm.; lat. inch lat. corn. 3^ mm. 

Described from one female. 

I^pe in Cell. F.W.G. 

Baft,— -West Australia (Lea). 

The species may be easily recognised by the long, very slender 
form, the vitreous tegmina, and the dilated tibiie. It is closelj'^ 
3 
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related to the Hubfamily Mem^racinat, but the exposed sides of 
thescutellum place it outside of that group. 

Eutryonia, gen.nov. 

Head triangular, recurved, ocelli above a line passing through 
the centre of eyes, equidistant from each other and the eyes. 

Prothovax elevated into a convex, dome-shaped form, above 
which rises a very high, strong, erect process, laterally compressed, 
dilated at the apex in a \'ery large transverse, cylindrical process 
which is deeply sulcate in the middle, anterio-posteriorly, and 
armed on each side with a directly diverging long, very acute 
spine; at the middle of this process, posteriorly, is a large tuber- 
osity, beloxv which is a large gibbosity; some distance behind the 
lateral angles the prothorax is suddenly narrowed, and produced 
into a long, slender, sinuous, acuminate procovss, the apical half 
distant from the abdomen, the apex reaching tips of tegmina, 
curving downwards. 

Tegmina coriaceous, opaque, ferruginous ; costa punctured; 
corium with two discoidal cells, the exterior triangular, the interior 
oblong, petiolate, and' about twice larger, destitute of a transverse 
venule between two ulnar veins, near base; clavus gradually 
acuminate, with two veins. 

Wings vitreous, with four apical cells. 

Tibi«e with the anterior and middle pairs dilated. 

Type, C^.ntrofuH numHfrifer^ Walk. 

Dedicated to Mr. Henry Tryon, the Queensland Government 
Entomologist, who kindly placed this and other interesting 
material in my hands for study. 

*E MONSTIUFEIIA, Walk. 

(Plate L, figs. 10, 11, 22 and 26). 

1858, Cfintrotua Walk., Ins. Saunds. Horn. p. 80. 

1862, Oxyrhacfm ponderifor^ Walk., Jour. Ent. i. p. 316. 

Piceous brown, pubescent, apex of dorsal horn marked with 
luteoua, also the lateral spines, the posterior process with a broad 
band of the same colour. ' 
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Tegmina ferruginouH, coriaceous and opaque, with a Y-shaped 
white band across the niiddle» another band across the discoidal 
portion; tips of tarsi luteous. 

Al>doininal joints luteous. 

9. Long. C; lat, 2 mm. 

Types in the Collection of W. W. Saunders, and in the British 
Museum. 

H*ih , — Hunter R., N.S.W., Moreton Bay( We,lker) : Rockhamp- 
ton, Q. (Tryon): Tweed R., N.S,W, (Froggatt). 

Eutf*yo7iia is closely related to Sph<ynyi}phoviii< of America, but 
the exposed sides of the scutellum place it in the subfamily 
trotinfr.. 


Hypsopuora, Stal (Subfamily 
iH69, Ofv, K. Vet, Ak. Forh. p. 277. 

Head with lateral margins straight to wanls the eyes, folioceous. 

Prothorax on the dorsum, in front, armed with an elevated 
process, erect or inclined; posterior process covering scutellum, on 
each side l>ehin(l the middle carinatecl, or with a large tubercle, 
which is prominent beyond the sides of the process. 

Tegmina more or less coriaceous and opaque. 

Tibiie with the anterior pair dilated, foliaceous; tarsi simple. 

Type, Pterygia pilmta, Fairm. 

H, CASSIS, Buck. 

1901, Monog. Bnt, p. 60, pi. ix., fig. 2; 9 fig. 3 

General colour, dark brown (^J), ochreous yellow (9). 

Head dilated, foliaceous. 

Prot^orax on the dorsum furnished with a pointed protuberance 
between the shoulders resembling a helmet^ produced posteriorly 
at the base in a large tuberosity, and at the apex similarly pro- 
duced; furnished with a posterior process. 

Tibim subspatulate, foliaceous. 

Long. (5 6, 9 T; lat. 6 mm. 

//oi.^North Australia (Wollaston). 
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This crude deHoription is taken from Buckton*8 work, and I 
follow him in placing the species in the above genus, but with 
hesitation, as I have not seen an example, My opinion is that it 
should be placed elsewhei*e. 

Philya, Walk, (Subfamily Membracince). 

1868, List Horn, Brit. Mus. Suppl. p. 126. 

1868, (?) Azinia^ Walk., Ins. Baunds. Horn. p. 63* 

1869, AechnK>i)Ji>oraf Stal, Kong. Sv. Vet. Ak. Hand), viii., p. 39. 

Head with lateral margins straight towards the eyes, foliacoous. 
Prothorax low, not compresso-elevated, middle of dorsum 
acutely carinated, furnished with a long, thick subcompressed, 
porrect process, the apex ascending; posterior process long, reach- 
ing nearly to the apex of iegmina, somewhat narrowed tpwaixls 
apex, subcoarctate in front of middle. 

Tegmina coriaceous, opaque, with venation indistinct. 

Tibiw dilated, foliaceous; tai*si simple. 

Typos, P. bioolor (in British Museum), A. elephas (Mus. Holm, 
ot Btal), A, pokllidipfinnis (Coll. W. W. Saunders). 

(?) P. PARVULA, Buck. 

1901, Monog. Ent p, 57, pi. viii, fig. 4. 

Eyes prominent, abnormally placed on the side, and high on 
the head. The colour is dusky ochreous-brown, the anterior horn 
developed into a recurved process, with lateral oarin«&, apex 
truncated. 

Legs lightly flattened. 

Long. 6 mm.; lat 1 mm. 

Hab , — West Australia (Haswell), 

Buckton places this species in the above genus with hesitation, 
stating that it closely resembles the Fulf/ondof. I doubt if he 
has correctly located it. 
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EnFBOOOATi'iA, gen.nov. 

Head small, triangular, base semicircular, eyes medium; ocelli 
situated high above the eyes near base of head, a little nearer to 
the eyes than to each other; apex broad, notched at middle. 

Pro thorax very broad, furnished with a median carina; rising 
perpendicularlyfrom the head, above each lateral angle is a broad, 
flattened, strong, horn extended outward and a little forward, 
with sides parallel, apex truncated, at the superior angle bearing 
a short, slender spine at the uido of which is a sulcus; posteriorly 
terminating, behind lateral horns, the posterior border lightly 
curved backward, destitute of a posterior process; scutellum very 
broad and long, resembling a shield, the sides parallel nearly to 
the apex which is very obtusely rounded and reaches end of 
abdomen; at the base of the scutellum is a dorsal protuberance of 
about the size of the lateral horns, pyramidal, truncated at the 
apex, the median carina continued on scutellum but terminating 
some distance in front of apex, much more distinct in female. 
The entire surface is rugose, two tubercles on each side of the 
median carina in front, three irregular rows of tubercles along 
the dorsum on each side, and a row along the edge of the abdomen, 
just below the tegmina. 

Tegmina lying flat on the back largely concealed beneath the 
sides of scutellum, proportionately small, about one-fourth at 
outer basal portion coriaceous and densely opaque occupying tri- 
angular space at posterior edge of prothorax and sides of scutellum, 
the remaining part very delicate vitreous and smoky transparent, 
veins hardly distinguishable. 

Abdomen large, fitting snugly beneath and reaching apex of 
scutelltim. 

Legs strong, tibite not dilated; tarsi tri-articulate, ending in two 
strong claws. 

l^pe, JS. ivhermlaia^ Godg. 

I take pleasure in dedicating this genus to my esteemed friend 
Mr. W. W. Froggatt, Government Entomologist, who has rendered 
every assistance in my entomologioal studies. 
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E. TUBKRCULATA, Sp nov, 

(Plate i., tigs. 17, 18 and 19). 

g. Fuscous, with apical half of head, a spot on each side of the 
medt?'^^ Carina in front, the inferior surface of the lateral horns, 
a ban^ l^^tween their bases, base of their spines, lateral posterior 
edge median carina of dorsal horn, a spot on each side of the 
abdo**®*** and posterior tibiee sordid yellow; chest black. 

TKjng. $ 4; lat. inel. lat. corn. 3 mm. 

9 Similar to male, but larger. 

Long. 4^; lat. inch lat. corn. 3^ mm. 

Described from one $ and one $. 

Types in Coll. F.W.G. 

Hab, — Wingham, N.S.W. (Froggatt). 

This interesting species, in general appearance, reminds one of 
the genus Tra<iopa^ Burm. ; in that genus, however, the prothorax 
covers the entire upper surface of the body, in eluding the scutellum. 

Po K c 0 R H I N u 8, gen.nov. 

Head large, porrect, quadrangular, superior surface nearly hori- 
zontal, lightly convex and furnished with a strong median 
longitudinal carina; ocelli below a line passing through centre of 
the prominent eyes, nearer to each other than to the eyes. 

Pro thorax, for some distance from the base, convex, nearly 
horizontal, conforming to the base of the porrect head, after 
which it is broadened, vertical, and produced above each lateral 
angle in a large, triquetrous, conical, earshaped horn, which 
extends upward, outward and forward, the apex turned a little 
backward; the dorsum is very broad between these horns, and 
destitute of a median longitudinal carina; destitute of a posterior 
process, the posterior edge deeply and broadly sulcate forward. 

Soutellum as lon^ as broad, the apex pointed, base rounded. 

Tegmina long, broad, reticulate with numerous venules; olavua 
very broad at base, gradually acuminate to apex, with two veins. 

Wings very large, nearly equal in size to the tegmina, witla four 
apical cells, the first and third very long, the second shortest. 
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LegM very long, femora nlender, cylindrical and curved; tihite 
eleader, quadrilateral, the posterior pair with a row of denticles 
along the posterior edge; tarsi normal. 

Type, P. Masterai, Oodg. 

This genus reminds one of Serville/s Ne$$orhinu8^ but 

difiTers in being destitute of a posterior prooesFand a dorsal horn; 
and of (J-ohhorrhU, Germ., but differs in having lateral horns. 

P. Masters!, splnov. 

(Plate!., figs. 12, 15 and 16). 

(J. Head ferruginous, mottled with yellow. 

Probhorax ferruginous red, with a brood yellow band passing 
across the front. 

Scutellum sordid yellow. 

Tegraina with basal third yellow, punctured with ferruginous, 
the middle third ferruginous, the veins darker, the apical third 
clearer. 

Abdomen salmon colour, genital apparatus tawny. 

Femora tawny, apex black: tibue and tarsi tawny. 

Long, $ 9; lat. 1^.; iucl. iat. corn. ram. 

The female is sordid green, the tips of the lateral horns brown. 

Described from one male and one female. 

Types, $ Coll. F.W.G.; $ Macleay Museum, Sydney. 

— B 3 'dney (Masters); Mb. Victoria. N.9.W. (Lea). 

The head and prothorax, when seen from the side, resemble 
the head of a pig. 

Dedicated to Mr. Masters, Curator of the Macleay Museum, 
Sydney, who first brought this species to my notice. 

explanation of plate I. 

Pig. 1. — ^tfreoritt# ifi^nnHena, tegmina. 

Fig. 2.— ,, 

Fig. areolatt^a „ 

’ Fig. i, Luhvn rtgalU ,, 

Fig. htta ,, 

Fig. 6,— 7.>a«ww Tamanuv ,, 
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Fig. 7 . — Aeanthucttg trupinifer^ tegmina. 

Fig, 8, — Tet'entiut cimvexttH, tegmina. 

Fig. y . — Jjubra regalis^ prothorax. 

Fig. 10.— i^iUryonia monstrifera, side view, 
Fig.ll.*— ,, M back view. 

Fig. 12 . — Porcorhinm MaaterHt front view\ 

Fig. 13 .* — Acanthucws rujiventrle, side view. 
Fig.l4. -7'creHfii« conve^us, side view. 

Fig. 1.5. — Porcorhinm Mattienti, side view. 
Fig.lfi.— „ wing. 

Fig. 17. — Ettfi'ogffuUiu tubercuUtia, wing 
Fig. 18. — ,» M dorsal surface. 

Fig. 19.— „ ,, tegmina. 

Fig.20. - XMi/m/jJ 'ra*monut\ pupa. 

Fig.2i ,— borealiny tegmina. 

Fig. 22 . — Eutryonia mon»trifera^ prothorax. 
Fig.23. — Unknown, West Aust.; pupa. 

Fig. 24 . — Sextius 

Fig. 25. — Daunm vitta, tegmina. 

Fig.26.— A’lifri/onui vionutri/erttp tegmina. 


INDEX. 


Acanthucus 



I'AOE 

6, 13 

aoanthanpis 



19, 20 

areolatuB ... 



18, 23 

auBtraliB ... 



18, 10 

.Echmophora 



... 86 

Azinia 



... 36 

bioolor 



... 36 

binotatUB ... 



... 19 

bipunotatuB 



10. 12 

biapinus ... 



14, 16 

borealiB ... 



0 

bravicorttiB 



18, 21 

cassia 



.. 35 

Oentrotinse 



... 5 

Oentrot^UB 
Check List 



6,26 



... 4 

oonspurcatuB 



14. 16 

contorta ... - 



.. 32 

contractus 



... 81 

convexus ... 



7,20 

ourvicaudus 



19,24 

curvioornis 



... 25 


Daminie 

TAOE 

... 5 

Daunus 

6, 30 

decisus 

... 20 

depressus 

10. 12 

Bingkana 

...5,8 

elepbas 

... 36 

Eufroggattia 

7, 87 

Eufrenchia 

6, 24 

Eutryonia 

6, 34 

falcatuB 

... 26 

deXUOBUB 

... 27 

giganticuB 

19,20 

gracilis 

81,39 

graoilispinuB 

13, 16 

Holophorinae 

.. 5 

Hypsoprora * 

6, 35 

Introduction 

2 

Insects of Wattle Trees ... 

... n 



BY F. W. 




FAOR 

Kerahawi 


14, 17 

Lttbra 


6, 2« 

Left) 


25,26 

Maateral . 


... 80 

MambracinsQ 


. 6 

minutofi 


27, 28 

monstrifera 


.. 34 

Kesaorhinua 


... 39 

obfitans 


... i9 

oocidentalls 


... 27 

pallidipennU 


... 36 

parvula .... 

Philya 


... 36 
6.36 

piloata 


... 36 

ponderifer 


34 

PorcorlunuB 


7, 38 


OODINO, 

41 


l*AOK 

regalia 

20. 30 

ruhventris 

13. U 

Sertorius 

6, 18 

iSextiafi 

.. 6. 0 

Smiliinui 

5 

spinieornia 

... 29 

Buflusa 

... 10 

^Hynopsis of Genera 

5 

Synopsis of Subfamilies 

... 5 

TasmanijB 

.. 31 

Tepperi 

18, 22 

Terentius . . 

... 6, 7 

Tragopinai 

... 5 

trispinifer 

13, 15 

truncaticomis 

... 31 

tuberculata 

... :i8 

viroHcens 

3, 10 

vitta 

31, 32 



42 


EE VISION OF AUSTRA. L1AN LEPIDOPTERA, 

By A. J. Turseb, M.D., F.E.S. 

Under this heading I hope to publish a series of papers similar 
to the present, not taking the different families in any definite 
order, but as time and opportunity permit. In so doing I must 
necessarily be largely dependent for ray material on others, and 
in the preparation of the present instalment I must acknowledge 
my indebtedness to Messrs. F. P. Dodd, of Townsville, R. IlHdge 
and H. Tryon, of Brisbane, G. Lyell, of Gisborne, and O. Lower, 
of Adelaide, who have presented or lent me specimens for des- 
cription. 

Fam. NOTODONTID^. 

Head usually hairy. Tongue sometimes weak or alwent. 
Maxillary palpi obsolete. Thorax hairy beneath. Femora hairy. 
Posterior tibiie usually with two, sometimes with one, pair of 
spurs. Anterior tibite usually with a groove bare of scales on 
under surface. Forewings with vein 15 furcate at base, Ic absent, 
5 from middle or above middle of cell, 7, 8, 9 stalked, 10 out of 
8 + 9 or connected with 8 + 9 to form an areole, 1 1 free. Hind- 
wings with two internal veins, 3 and 4 approximated at base, ^ 
usually imperfect from middle of cell, rarely absent, and 7 
usually stalked, 8 closely approximated to cell as far as middle^ 
usually to near end of cell, sometimes connected with cell by a bar. 

This is a very natural family. Superficially some of its members 
resemble the Nootuidm^ but there is not really any close relation- 
ship. The two families may always be distinguisheB by the 
origin of vein 6 of the forewings. On the other hand, the 
J!fotodofitid(f^ are closely allied to the more primitive forms of the 
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Geometrid^r belonging to the subfamilies Monoctenianm and 
SfHdoenmincn and to the Eupterotidir, The characters usually 
given to separate it from these families are not wholly satisfactory^ 
and the matter is one requiring further research. From the 
Qeometridaa the Efotodontidir may usually be distinguished by 
the weakly-developed vein 5 of the hindwings in conjunction with 
the approximation of vein 8 of the hindwings nearly to the end 
of the cell, but this teat is not ati absolute one. In case of doubt 
the frequency with which vein 1 1 of the forewing is connected 
with veins 12 and 10 in the GeomeUddcx. will probably prove 
valuable, as so far as I know these anastomoses do not occur in 
the N otodkmtidiv. For this reason I refer Xylina HtrraAay Wlk., 
(Brit, Mus. Cat. xi, p. 701) and X ohamra^ Wlk., which in the 
British Museum Collection are placed as belonging to an 
undescribed genus of Notodontidiv^ to the former family. The 
genus Capumf Wlk, (Brit Mus. Cat. xi. p. 626), has also been 
placed among the yotodontidr*' in the British Museum Collection, 
but it differs from all members of the family, so far as I know, 
in vein 10 of forewings being free and not connected with 9. 
Mr. D. Goudie, of Birchip, Victoria, has bred the larv»e and 
states that they are geometriform. T think, therefore, that thin 
genus also should be referred to the Geometridcp. 

The IfupteroHdm are distinguished in Hampson’s tabulation by 
the absence of the tongue, but this organ in the XotodoTUida* in 
frequently very weak and sometimes appears to be absent, I 
cannot assert positively that this is actually so, as my material 
does not permit me to establish this point by dissection; but in 
any case the distinction appears unsatisfactory. Usually the 
divergence of vein 8 of hindwings from near base of cell in 
the Supterotido! is a satisfactory test, but it breaks down in the 
genus Epieomaf Hb., in which, however, as in otlier genera of 
that family, vein 10 of the forewings is wanting. It is, of course, 
evident that the investigation of family characters cannot be 
satisfactorily carried out on a local fauna. 

The familyt without being one of the largest, is yet of consider- 
able being especially well represented in South America, 
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and fairly so in North America, Europe and India. Sir George 
Hampson, in his ‘Moths of India,’ onunierateM 113 species 
(excluding Cyphnnta), In Australia it is but poorly represented* 
only some 30 species being at present known. This number is 
doubtless destined to be increased, as the moths are usually of very 
retired habits, and only readily obtained by rearing the larvie; 
but the family will never be very prominent in our fauna. 

The internal classification of the family is a matter of consider- 
able diffictllty owing to the variability of certain details of the 
venation. For instance, in a series of seven specimens of Destolmia 
lineMa^ Wlk., vein 6 of the forewings arises in four specimens 
from the areole, and in three specimens from the upper angle of 
the cell. In a series of eight specimens of the European Phalera 
huc*iphala, Linn., vein 10 of the fore wings arises either from the 
areole,* or from 8 + 9 beyond the areole, and veins 3 and 4 of the 
hind wings may lie either separate, connate, or stalked. Facts of 
this kind deprive the tabulation given in the ‘ Moths of India ' 
(Vol. i., p. 124) of much of its value; and I have had in fact to 
create several new genera which may ultimately prove to be 
synonyms, when the Indian and Australian genera undergo 
systematic revision. 

Among the Australian genera, liyleora^ Nmla^ Sorama^ (Eno- 
sanda^ Danima and DiacopMehia appear to be endemic. TeleeUia 
^ probably), Spaiediu, Centra, Phahra and Oanjetta are found in 
India, some of them ranging also to Europe and even to America. 
Of Phereasacen^ Fkeraapu^ Themeraaiia^ Gallaha^ Oaica and Cascara 
it would be premature, in the present state of our knowledge, to 
make any statement. 


* The areole may be, and ie by different authors, regarded as being formed 
either by an independent bar developed between veins 10 and 8+0, or by 
vein 9 arising from 10 and anastomosing with 8, Which view may be correct 
is a nice morphological problem. This discrepancy is apt to cause confusion 
In the descriptions, and I think it is more convenient to writs of the veins 
as arising from or beyond the areole, as the case may be. This can give rise 
to no misconception if it be borne in mind that, strictly speaking, the areole 
is formed by the connection of the proximal portions of the veins. 
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When the larval stages are better known (as, for instance, in 
North America os portrayed by Packard in the Memoirs of the 
National Academy of Sciences, Washington, 1895), they may be 
of help in elucidating the relationship of the genera. Larval 
characters are always to be viewed with caution, as they are so 
liable to adaptive modification, but in the present family they 
are more likely to be of use than elsewhere. 


Tabckatiok of thk Genrba. 


A. Forewinga with no areole, vein 10 stalked with 8 + 9... 
AA. Forewinga with vein 10 connected with 8 + 9 to form 
an areole. 

B. Forewings with a well. marked dorsal tooth of 

6. Teleclita. 

scales 

BB. Forewlngs without a dorsal tooth. 

C. Palpi short, porreot. 

D. Thorax with an anterior crest. 

E. Hindwings with vein 8 connected by a bar 

4. Spittalia. 

with cell 

£E. Hindwings with vein 8 approximated but 
not connected with cell. 

F. Crown of head crested, ^ antennae 
pectinated to apex. 

G. Forewlngs with vein 10 from 8+9 

8. Sorama, 

l^yond areole 

1. Hylemt, 

Forewinga with vein XO from areole. 
FF. Crown of head not crested, dT 

2. Seolo. 

antenuie with apical half simple, 
DD. Thorax not crested, or with posterior creet 
only. 

10, IMolmia^ 

E. Forewings with vein 6 from end of areole. 
EE. Forewlngs with vein 6 from before end 
of areole. 

0. CerM7‘(i. 

F. Face with a rounded prominence 

FF. Face without a rounded prominenoe. 
G. Antennas with basal J pectinated in 

8. (Enomnda. 

both sexes, apices simple 

GG. Antennas of pectinated towards 

7* Phnemicett. 

base only, of ? simple 

OOG. Antennae of ^ pectinated to 
apex or nearly so. 

9. 
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H. Tongue weak or absent 11. Pherit$pi$. 

HH. Tongue well developed 12. T'ftenterantU, 

GGGO. Antennee of not pectinated, 

H. Palpi hairy.. 18. PhaUra. 

HH. Palpi not hairy 14. />itcopAlebfn. 

CC. Palpi long, second joint slightly ascending, 

terminal joint porrect 15. OaUtiba. 

CCC. Palpi long, recurved, terminal joint ascend- 
ing. 

D. Thorax with an anterior crest 18. EcHomode». 

DD. Thorax not crested or with posterior crest 
only. 

E, Forewings with areole broadly lozenge- 
shaped 17. Gargettn, 

EE. Forewings with areole narrow. 

F. Forewings with veins 7 and 10 arising 
from 8 + 9 beyond areole, which is 

short 18. (hica. 

FF. Forewings with veins 7 end 10 arising 

from areole, which is long 19, Cmcera, 


Gen. 1. H Y L B o B A. 

[vXiTCttpdc, a forest-ranger.] 

Ilylmora, Dbld., P.Z.S. 1848, p. 117. 

Head clothed with dense hairs, including a pair of long tufts 
from base of antennas which form a crest on crown. Eyes naked. 
Tongue well developed. Palpi short, porrect, clothed with long 
dense hairs beneath ; terminal joint short, abruptly truncate. 
Antennie of pectinated to apex or nearly so. Thorax densely 
hairy above and beneath, with a high, erect, anterior crest, con- 
tinuous with a lower, dense posterior crest. Abdomen hairy, 
with long hairs on mid-dorsum and at sides. Legs with femora 
densely hairy; posterior tibies with two pairs of spurs. Fore- 
wings with vein 2 from 3 from before angle, 6 from above 
middle of cell, 6 from upper angle of cell or from areole near 
base, 7 from areole, 10 from 8 4-9 beyond areole. Hindwings 
with 3 and 4 separate, 6 and 7 stalked, 8 approximated to near end 
ot cell 
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T3rpe tt. mcctlypii^ Dbld. 

This and the following two genera are closely allied. 


.. Hind wings brownish or {moons 3* 

Hlndwingg whitish dilucida, 

t Forewiugs with a very short, Bharplj defined bagal longitudinal 

streak oncolypti. 

Forewinge with a long median whitish sufiased streak. iitclyta. 


1. HyLBOR A EUCALYPTI. 

Jlylmora enoalypti, Dbld., P.Z S. 1848, p. 117, pi. v. 

IJyhora ophinx^ Feld., Reiee Kov. pi. xcvi.. fig. 4. 

90*112 mm. Closely allied to IL inclyta^ Wlk., but an* 
terior part of thorax irrorated with whitish; costal and dorsal 
portions of fore wings irrorated with whitish, without suffUsed 
median longitudinal whitish band; a very short distinctly out- 
lined white basal streak; a circular white mark on dorsal portion 
of base enclosing a dark fuscous centre, partly irrorated with 
white, and outlined externally with dark fuscous; the posterior 
dentate line outlined posteriorly by a whitish line; terminal por- 
tion of disc aufibsed Vith whitish; hind wings brownish, towards 
inner margin ochreous. 

There has been some not unnatural confusion between this and 
the following species. I am indebted to Mr. J. A. Kershaw for 
the loan of specimens for exa»uination. Tliough I consider them 
distinct, some corroborative evidence as to their larvse and passible 
range of variation would be acceptable. 

N.S.W.— Vic. Melbourne. 

2. HvLBORA IWCLYTA. 

SoTommL inclytoh Wlk., Trans. Knt Soc, 1862, p. 79. 

^ 86-110 mm. Head, palpi, and thorax dark fuscous, mixed 

whitish and ochreous. Antennss whitish, pectinations pale 
ophreous, Abdomen deep ooStreous, base of dorsum (sometimes), 
%u{% and lowpr surface dark fuscous. Legs dark fuscous mixed 
with Fere wings elongate-triangular, costa nearly 



48 


REVISION OF AUSTRALIAN LBFIDOPTERA, 


straight in basal lialf, thence strongly arched, apex round-pointed, 
termen markedly oblique, scarcely rounded; dark fuscous, with 
sparsely scattered whitish scales; a broad white suffused streak from 
base above fold, containing a few black scales, narrowing to a point 
before middle; between this and dorsum is a dark grey sui^usion; 
a short outwardly oblique blackish mark across centre of white 
streak, Ixjneath which is an inwardly oblique streak towards 
dorsum; a fine oblique dark fuscous acutely dentate posterior 
line, edged with whitish posteriorly, more or less well marked, 
followed by a whitish suffusion which extends to apex. Hind- 
wings with apex round-pointed, termen rounded; dark fuscous- 
brown, toward base suffused with ochreous; cilia dark fuscous- 
brown. 

Type in Oxford Museum. 

N.S.W. — Vic. Melbourne — Tas. — S.A. 

3. Hylkoha niLucinA. 

[Dilucidus, clear; in allusion to the hind wings.] 

Hyhora dilucidfi^ Feld., Roise Nov. pi. xcvi., fig. 5. 

$ 72-84 mm. Head dark fuscous; face and palpi brown. 
Antennm whitish-ochreous. Thorax dark fuscous with a few 
brown scales. Abdomen deep ochreous; tuft fuscous. Legs 
fuscous-brown. Forewings elongate, costa straight in basal 
strongly arched towards apex, apex rounded, termen straight, 
crenate, with strong projections on veins; dark fuscous, posterior 
part of disc suffused with pale fuscous; scales mostly slender and 
hair-like, with the exception of an elongate patch of large broad 
grey and black scales along fold; an obscure acutely dentate 
blackish transverse line from costa at an acutely dentate oblique 
blackish line from | costa to | dorsum; a subterminal series of 
elongate grey marks between veins, edged posteriorly with blackish; 
cilia dark fuscous. Hind wings with termen rounded, slightly 
wavy; white, on inner margin oobreous-tinged; a very small fus- 
cous suffusion at apex; cilia white, bases fuscous, opposite veins 
mostly fuscous. 

Vic. Birohip,in April (Goudie)-— S, A. Adelaide, in May (Lower)* 
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Gen. 2. N E 0 1 A. 

JSfeola^ Wlk., Brit Mus. Cat v, p. 1033. 

Head densely rough-haired, a pair of longer tufts from base of 
antennse sometimes uniting to form a crest on crown. Eyes 
naked. Tongue well developed. Palpi short, porrect; second 
joint with long dense hairs beneath; terminal joint short, abruptly 
trunoate. Ant^nnaa in ^ bipectinated to apex or nearly so. 
Thorax densely hairy above and beneath, with a high erect 
anterior crest. Abdomen with long hairs on base of dorsum. 
Femora densely hairy; posterior tibiee with two pairs of spurs. 
Fore wings with vein 2 from f, 3 from before angle, 6 from areole 
near base, 7 from end of areole, 10 from areole. Hind wings 
with 3 and 4 separate, 6 and 7 stalked, 8 approximated to near 
end of cell. 

Type, Seola nemiauratiXy Wlk. 

Differs from Hyleora only in vein 10 of fore wing, which ia 
connected by a bar with 8 + 9 opposite 7, whereas in 
10 anastomoses with 6 + 9 for some distance beyond 7. So far as 
my limited material goes this difference seems, in this insttmce, 
to be constant. Should it ultimately prove to be variable the 
two genera would have to be united. 


1. Hiudwings golden-ochreouB 

Hlndwlngs reddish -brown : oapwcina. 


4. NsOtA SBHIAURATA. 

StfmiaMra^a, Wlk., Brit. Mus. Cat. v. p. 1033; Hch.-Sch,, 
Ausser. Schmet. f. 549, 

<y 2 . 54’^0 mm. Head and palpi brown-fuscous, with a few 
whitish scales. Antennse brown-whitish, in Q darker. Thorax 
dark fuscous mixed with brown, irrorated with whitish especially 
on posterior surface of crest. Abdomen golden-oohreous; basal 
hairs, apex and lower surface brown. Legs brown; tarsi annu- 
lated ^ith w^hitisb. Forewings elongate-oval, costa slightly 
arched ih more strongly in 9 , apex rounded, termen obliquely 

'• A ^ 
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rounded; dark fuscouH mixed with brown and whitiBh; two 
whitish spots arranged longitudinally above mid-disc, resting on 
a median dark fuscous longitudinal streak; a white suffusion on 
tnid-termen, and another on tornus; sometimes a smaller white 
suffusion on base of dorsum ; cilia dark fuscous mixed with 
white. Hind wings with termen rounded; golden-ochreons; a 
broad fuscous terminal band narrowing to a point at tornus; 
cilia fuscous, apices whitish. 

Type in British Museum. 

Q. Brisbane— N.S.W. Sydney (Walker). Also, according to 
Walker, from Tasmania. 

5. Nkola capucina. 

Myleora capuciria, Feld., Reise Nov. pL 98, f. 1. 

(J 60 mm. Head and palpi brown; side-crests on crown 
white. Antennae whitish, pectinations brown. Thorax dark 
brown; posterior surface of cre.st whitish. Abdomen pale ochreous- 
brown, basal segment darker. Legs brownish. Forewings 
elongate-oval, costa moderately arched, apex rounded, termen 
rounded, oblique; dark brown; a broad whitish streak along costa 
from base, narrowing towards apex; a similar broader streak along 
dorsum, narrow ncjar base; some whitish suffusion near termen; 
cilia [abraded]. Hingwings with termen rounded ; reddish- 
brown; cilia [abraded]. 

Vic. Melbourne (Felder); Gisborne, in January, one specimen 
in poor condition in Coll. Lyell. 

Gen. 3. S o » am a. 

Sorama^ Wlk., Brit Mus. Cat v. p. 1034. 

Head rough-haired, side-crests moderate. Eyes naked. 
Tongue well developed. Palpi short, porrect; second joint 
densely hairy beneath; terminal joint very short, obtuse, 
Antehnes in ^ bipectinated, apical third simple; in female simple. 
Thorax densely hairy above and beneath, with a small median 
and a separate posterior crest Femora densely hairy beneath; 
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posterior tibiie with two pairs of spurs* Fore wings with vein 2 
from f , 3 from well before angle, 6 from upper angle of cell or 
from near base of areole^ 7 from end of areole, 10 from areole* 
Hind wings with 3 and 4 separate, 6 and 7 stalked, 8 approximated 
to beyond middle of cell, and connected with cell by a bar before 
middle* 

Type, Sorama bicolor^ Wlk. 

Differs from Neola in the bar connecting vein 8 of hind wings 
from cell, the leas pronounced anterior thoracic crest, and the 
pectinations of antennso of $ not extending to distal third. 

(). Sorama bioolob. 

Sorama bicolor, Wlk., Brit. Mus. Cat. v. p. 1034. 

52*74 mm. Head end palpi brown. Antennae whitish - 
oohreouB, Thorax dark fuscous mixed with brown, with lustrous 
reflections. Abdomen pale reddish-brown. Legs reddish-brown. 
Forewings elongate-oval, costa slightly arched in moderately in 
$, apex round-pointed, terinen slightly rounded, very oblique, 
crenulate; dark fuscous mixed with reddish-brown, with lustrous 
reflections, in 9 mostly reddish-brown; a pale dentate line near 
base, obsolete towards dorsum; a similar line from I costa to ^ 
dorsum; an acutely dentate pale line from ^ costa to ^ dorsum; 
cilia dark fuscous. Hind wings with termen rounded, wavy; pale 
reddish-brown; cilia reddish-brown, apices paler. 

Type in British Museum. 

Q. Gympie (Illidge) — Vic, Gisborne (Lyell). According to 
Walker also from Tasmania. 

Gon* 4. 8 P A T A L I A. 

riotous; probably from the i^stlessneas of the imago 
' when confined in a small box.] 

Hb., Verx. p* 145* 

Head shortly rough-haired* Eyes naked. Tongue present, 
I*alpi short, porreot, . rough-haired beneath; terminal joint very 
ftboii. Atitenme with a large fan-Uke tuft of soalea on anterior 
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aspect of basal joint in both sexes; in ^ pectinated [to apex 
in $ with short pectinations (f ) towards base, laminate towards 
apex, with tufts of short cilia. Thora^ with an acute anterior 
crest behind collar. Posterior tibia* with two pairs of spurs. 
Porewings with dorsal margin incised, a tuft of scales at each 
extremity of incision, anterior tuft larger; vein 2 from near angle, 
3 from angle, 6 from upper angle, 7 from areole, 10 from 8-|“9 
beyond areole. Hind wings with 3 and 4 separate, 6 and 7 
stalked, 8 closely approximated to cell to 

Type, S. argentinaf Schiff., from Europe (Hampson). 

7. Spataua costaus. 

SpcUalia oostalis^ Moore, Lep. Atk. p. 69. 

$ 54 mm. Head, palpi, and antennee fuscous brown, Thorax 
fuscous brown, posterior surface of crest whitish. Abdomen 
fuscous mixed with ochreous-whitish. Legs fuscous, irrorated 
and tarsi annulated with ochreoua^whitish. Porewings elongate 
triangular, costa moderately arched, apex round-pointed, termen 
slightly rounded, oblique, dorsum with a short concavity beyoncf 
middle, on its anterior extremity a large squarish tuft of scales, 
on its posterior a small triangular tuft, fuscous brown; a very 
broad whitish streak occupies costal half of wing, bounded beneath 
by a line from mid-base to termen at J; this is irregularly suffused 
with brownish and fuscous, its lower edge is straight with a short 
projecting tooth in middle, before this it gives off a short bifur- 
cating whitish streak along veins 2 and 3; dorsal portion of disc 
shows an angulated whitish line bordered with dark fuscous from 
costal streak to dorsum at a similar line to dorsum at a 
row of whitish sabterminal lunules edged posteriorly with dark 
fuscous; cilia and dorsal tufts fuscous brown. Hindwmgs ptde 
fuscous, towards base oohreous-whitish; cilia pale fuscous, towarda 
tomus whitish. 

N.Q. Townsville, in March; one specimen received from Mr. P. 
P, Dodd. Also from India. 
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Gen. 5. TKtEOLtTA, gen.nov. 

[nyXfKXftrdr, far-famed.] 

Head with loosely appressed scales; side- tufts moderate. Eyes 
naked. Tongue weak. Palpi moderate, porrect, shortly hairy 
beneath; terminal joint moderate, hairy. Antennee in both sexes 
bipeotinated, apical \ simple. Thorax with a very small posterior 
crest Abdomen with a small crest on dorsum of first segment. 
Femora and tibia! densely hairy; anterior tibiae with a deep naked 
groove on internal surface; posterior tibiae with two pairs of short 
spurs. Pore wings with vein 2 from }, 3 from Iwfore angle, 6, 7, 
8, 9, 10 stalked; no areole; 10 out of 8 -f 9 before 7. Hind wings 
with 3 and 4 separate, 6 and 7 stalked, 8 approximated to near 
end of cell. 

Differs from Fheoda^ Hb., in the origin of vein 10 of forewings 
before 7. In neuration it agrees with Fentonia, But!., as defined 
by Hampson (* Moths of India', i. p, 147) but the palpi appear to 
be different. 

8. Tblbolita oydista, n.sp. 

[Kufiijrof, most glorious.] 

(J$. 56-76 mm. Head whitish-grey with a black longitudinal 
line; face and palpi dark fuscous irrorated with whitish. Antennie 
whitish-grey, pectinations fuscous. Thorax whitish-grey with a 
central black stripe, at each side of which at posterior extremity 
is a small white spot. Abdomen grey; tuft whitish-grey; basal 
crest black. Le^ anterior and middle tarsi blackish 

anteriorly. Forewings elongate, proportionately broader in 9, 
cost4 gently arched, apex round-pointed, tet;njen rounded, very 
ohli(|ue; grey mixed with whitish and suffused especially towards 
hajie ahd apex with pole brownish; markings dark fuscous; aveiy 
short longitudinal streak from mid-base; a short broad transverse 
stroak Irinh cotta at a similar streak from costa at a short 
otttwardly'^oblique grey streak from mid-oosta; two short oblique 
sireaks lifbm at the first grey, the second dark fuscous; a 
l^l^tucKnal streak from just before apex towards or joining third 
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costal streak; a very fine almost obsolete line from fifth costal 
streak nearly to termen, whence it ia qontinued aa a well marked 
dark fuscous line three times acutely dentate on veins to dorsum 
at 4 , and prolonged along dorsum towards base; cilia grey, inter- 
rupted by whitish opposite veins. Hind wings with termen gently 
rounded; white; a pale fuscous suffusion on 00 s ta to apex; a 
blackish triangular or roundish blotch at tornus; cilia gi*ey, on 
tornal blotch blackish. 

N.Q. Townsville, from March to June; five bred specimens 
received from Mr. Dodd. 

This species very closel}^ resembles Pheosia striyata^ Moore, 
from India, which is doubtless congeneric, In the present species 
the thorax is grey; in Mrigata the thoracic white dots do not 
appear to be developed and the costal streaks on fore wing are 
less oblique. 

The larva, I am informed, feeds on a species of Terminalia) 
it is green with brown markings, and has four pairs of claspers 
and a backwardly curved dorsal protuberance on the third thoracic 
segment. The terminal abdominal segments are turned right 
over the bock, their under surface, which is uppermost, is fiattened 
and shaped something like a leaf. The larva spins a hard nub- 
like cocoon, and -the head end of the pupa is provided with a 
terminal spike. Mr. Dodd has sent me a specimen of this extra- 
ordinary larva and one of the pupa preserved in spirit. 

Gen. (5, C k R u n a. 

[Apparently from wax, and ovpa a tail; probably in allusion 
to the pink protrusible filaments of the larva.] 

Cerura^ Schrank, Fauna Boica, iL pt.ii. p. 155. 

Head rough-haired. Eyes naked. Tongue weak. Palpi short; 
porrect, clothed with long hairs; terminal joint concealed. 
Antennss with basal joint covered with long hairs, pectinated 
to apex in both Sexes. Posterior tibisa without middle spurs. 
Forewings with retinaculum bar-shaped in male, vein 2 from 
5 from angle, 5 from near upper angle, 6 from end of areole, l(j 
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from aroole or from 8 + 9 before 7. Hind wings with 3 and 4 
separate, 0 and 7 stalked, 8 connected by a bar with middle of 
cell. 

Type, Cerurafuroula^ Sohrank, from Europe (Hampson). A 
very natural genus from which Dicranura^ Boisd., is unnecessarily 
separated by some authors. 

9. CbBURA AUSTRALIS. 

Cerura auatralis^ Bcott, Aust. Lepid. pL v. 

$ 66 mm. Head white. Palpi black. Antennae blackish 
irrorated, and towards base suffused, with white; pectinations 
fuscous brown. Thorax white with nine lustrous peacock-blue 
spots arranged in two transverse rows of four each, the lateral 
spots being on bases and apices of patagia, the ninth spot is near 
posterior end of thorax. Abdomen dark fuscous; extreme base, 
a dorsal median line, and apical segment whitish; the last crossed * 
by a blackish line. I^gs white; anterior surface of anterior tibiae 
and anterior and middle tarsi except at base black; middle and 
posterior tibiae spotted with black; posterior tarsi black with 
white annplations. Forewings elongate-triangular, costa nearly 
straight, apex rounded, termen rounded, oblique; white with 
black dots arranged in transverse lines; a dot at base; a broken 
row of dots from costa to J dorsum; a row of large dots with 
pale centres from \ costa to before mid-dorsum; four rows of dots 
posterior to this, the dots on costa being larger than those on 
disc,; in the most posterior of these the dots are confluent towards 
costa; a row of longitudinally elongate terminal dots between 
veins; cilia short; white, on dots black. Hind wings with termen 
rounded; white, thinly scaled; a series of blackish dots on termen, 
the largest opposite tornus; a dark fuscous suffusion along inner 
mar^a. 

N.S.W. Ash Island, near Newcastle (Boott). 

This species appears to be local tor I am not aware that it has 
been met with elsewhere. Soott^s beautiful figure shows the larva 
: to be closely similar to the European C, vinuta^ Linn. 
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Gen. 7. P H k r k s s a c e s» gen.nov. 

\^<p€p€<r<raK^Sy a shield-bearer,] 

Head with appreased scales. Eyes naked. Tongue absent. 
P«tlpi short, porrect. Antenna? with basal ^ pectinated in both 
sexes, apical third simple. Posterior tibiie with two pairs of 
spurs. Fore wings with rectinaculum bar-shaped in ^ ; vein 2 
from 3 from angle, 5 from above middle of cell, 10 from 8 4 * 9 , 
or from areole. Hind wings with 3 and 4 separate, 6 and 7 
stalked, 8 approximated to end of cell. 

Type, P. cycnopUrUf Low, 

10. PhEREBSACES CYCNOFrKRA. 

[icvKvoe a swan, a wing.] 

Notodonla tycnopitra^ Low., Trans, li, 8oc. S.A. 1894, p. 78. 

^ 5 3241 nira. Head, thorax, and antennie grey. Palpi 
olothed witli long hairs beneath; dark fuscous, internal surface 
whitish. Abdomen grey. Legs whitish'grey, tarsi annulated 
with fuscous. Fore wings elongate-oval, costa moderately arched, 
apex round-pointed, termen rounded, very oblique; vein 10 from 
8 + 9 beyond areole; grey irrorated with white; markings blackish; 
a short outwardly obliqiie line from costa near base, acutely 
angulated beneath costa, and again nearer base; a whitish 
basal suffusion bounded by a hne dentate line, sometimes 
obsolete, from costa at forming a long narrow outwoi^ 
loop beneath costa, and ending in dorsum at^; a well marked 
line from § costa, inwardly oblique, narrowing in disc, and 
continued by short streaks on veins to dorsum beyond middle; 
this is immediately followed by a whitish line; an obscure 
dentate whitish subterminal line; an interrupted blackish ter- 
minal line; cilia grey mixed with whitish. Hindwin^e with 
termen rounded, slightly sigmoid towards tornus; white; a 
fuscous blotch at apex continued os a band or line along 
termen to tornus; cilia white, 

Type in Coll Lower. 
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N.Q. Townsville, in February — Q. Duaringa. 

Mr. F. P. Dodd has bred the larvae which are paJe green» 
smooth, cylindrical, with two tails nearly an inch long, each 
containing a protrusible filament. 

11. PhKEKSSACES SFfRUCHA, Il.Hp. 

containing a circle.] 

J 38 mui. Head and thorax grey. Palpi clothed witli short 
appressed hairs ; dark fuscous. Antennoj ochreous- whitish. 
Abdomen grey. Legs grey. Fore wings elongate, costa slightly 
arched, apex round -pointed, torraen rounded, very oblique; vein 
10 from areole; grey, towards costa irrorated by dark fuscous; 
veins narrowly blackish; a slightly waved transverse blackish 
line near base; a second similar line from ^ costa to mid-dorsuni, 
oonnected on costa with an oiitw^ardly curved line to dorsum 
near tornus, the two forming au incomplete circle; cilia grey. 
Hind wings with ternien rounded; whitish, on costa suiFused 
with fuscous, cilia white. 

This species diifers slightly in the scaling of the palpi and 
neuration from the preceding, and the posterior legs ai-o broken, 
so its generic position is not quite assured. 

Type in Coll. Agricultural Department, Queensland. 

Q. Brisbane; one specimen. 

Gen. 8. CEnosanda. 

<En 0 »mda^ Wlk., Brit. Mus, Cat. vii. p. 1713. 

Bead shortly rough-haired; face with a rounded horny promi- 
nence, naked in the centre. Byes naked. Tongue obsolete. 
Pidpi very short, clothed with long hairs beneath; terminal joint 
obsolete, AntennsB in $ bipectinated to apex, in 9 simple. 
Abdomen in 9 with a dense* hairy tuft at apex. Posterior tibiao 
with two pairs of spurs. Forewings with vein 2 from 3 from 
nnglet, 5 from middle of cell, 6 from about or beyond middle of 
4mole, 7 from areole or from 8-^9 shortly beyond areole, 10 from 
Hindwiiigs with 3 and 4 conxmte or stalked, 5 obsolete, 
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6 and 7 long-B talked or 6 absent, 8 approximated to near end of 
cell. 

Contains only the following species. 

Newman spelt the generic name GUnomndra^ referring it to 
Walker and giving no description. In the British Museum Cata- 
logue Walker desorilKJs it as (Enomnda, 

12. (Enosabda noisnuvAUi. 

J. (Enoaandra bouduvalii^ Newm., Trans. Ent. Soc. n.s. iii. p.286. 
(J. Teara(?) termiiuxlia^ Wlk,, Brit. Mus. Cat. vii. p. 1733. 

(J. PUrygoBoma squamipanctum^ Feld., Reise Nov. pi. 98, f. 7. 

44-50 mm. Head and palpi fuscous. Antennae fuscous, 
basal joint with a terminal white ring, pectinations whitish- 
ochreous. Thorax fuscous, in centre mixed with white. Abdomen 
black, apices of segments on dorsum and tuft bright ochreous. 
Legs fuscous, tarsi annulated with white. Fore wings elongate, 
costa moderately arched, apex rounded, termen rounded, very 
oblique; grey, irrorated with dark fuscous along costa; scattered in 
disc are very large black and ochreous scales; cilia grey. Hind wings 
with termen rounded; whitish, towards base and inner margin 
fuscous; a fuscous discal spot; a narrow grey terminal line; cilia 
whitish, on tornus and inner margin fuscous. 

g 46-58 mm. Head and thorax white. Palpi fuscous. An- 
tennae dark fuscous, basal joint white. Abdomen as in ^ but 
tuft much larger and paler. Ijegs fuscous brown; tibiae and tarsi 
dark fuscous with white annulations. Forewings aliaped as in 
male; pure white; costa narrowly fuscous; a brood central black 
streak prolonged at base to dorsum, containing a few white and 
ochreous scales, and reaching almost to apex; cilia white. Hind- 
wings and cilia white. 

Vic. Gisborne, in March; received from Mr. S. Lyell. 

Gen. 9. D a k i m a. 

Danima, Wlk., Brit. Mus. Cat. v. p. 1053. 

Head shortly rough-haired. Eyes naked. Tongue well de- 
veloped. Palpi abort, porreot; second joint with long hairs 
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l)oneath; tormiual joint minute, pointed* Antennae in $ with 
baBal half pectinated, apical half simple; in 9 simple. Thorax 
with loose hairs forming a slight posterior crest. Posterior tibiae 
with two pairs of spurs, Forewitigs with 2 from J, 3 from shortly 
b^ore angle, 6 from upper angle of cell or from near base of 
areole, 7 from end of areole or from 8 + 9 near areole, 10 from 
areole. Hind wings with 3 and 4 closely approximated at base, 
6 and 7 stalked, 8 approximated to near end of coll. 

Type, Damina baiikgim^ Lew. 

13. l^KIMA BAKKSIAS. 

Bomhyx Lew., Lepid. N.S.W. (1822) pl.ix. 

<J9- 58-84 mm. Head and palpi fuscous. Antenna) whitish- 
ochreous, stalk towards apex dark fuscous. Thorax dark fuscous 
with a few white and ochreous scales; patagia white with a few 
ochreous scales. Abdomen bright ochreous; three terminal seg- 
ments and under surface dark fuscous; apical hairs of 9 whitish. 
Legs dark fuscous. Forewings in $ elongate, in 9 elongate-tri- 
angular, costa in ^ straight to near apex, in 9 moderately arched, 
apex rounded, termen rounded, strongly oblique; grey with 
sparsely scattered large triangular white scales; markings blade ish 
irrorated with ochreous; a small spot beneath costa near base; a 
larger spot on costa at abroa<i streak from mid-costa obliquely 
outwards, becoming longitudinal in disc, not reaching termen; a 
small suffused spot on costa at f ; a fuscous suffhsion on base of 
dorsum; three spots on fold, sometimes suffusedly connected with 
dorsum; cilia grey. Hindwings with termen gently rounded; in 
(f whitish, sufiused with fuscous towards inner margin; in 9 
wholly fuscous; cilia in ^ whitish, in 9 fuscous with whitish apices, 
on inner margin mixed with ochreous. 

Q. Brisbane, in January — Vic. Melbourne (Lyell). 

Gen. 10 . D B s T 0 L M 1 A. 

Wlk., Brit Mus. Cat v. p. 991. 

Head shortly rou^-haired. Eyes naked. Tongue well developed. 
Palpi shorty porrect; second joint densely scaled beneath; terminal 
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joint concealed. Antennae of (J bipectinated to about middle, 
terminal half simple; of $ simple, Thorax with a rounded an- 
terior crest, and a small rounded sometimes bifid posterior crest. 
Posterior tibue with two pairs of spurs. Forewings with vein 2 
from 3 from well before angle, 6 from upper angle of cell Or 
from areole near base, 7 from end of areole, 10 from end of areole 
or from 8 + 0 beyond areole. Hindwings with 3 and 4 separate, 
6 and 7 stalked, 8 approximated to beyond middle of cell. 

Ty’pe, D, linmia^ Wlk. 

1. Forewings with transverse lines move or obsolete, acutely 
deniate 

Fovewings with three very distinct transverse lines, not dentate niffroUnea. 

14. Destolmu linkata. 

DeMolmia Wlk., Brit. Mus. Cat. v. p, 992. 

Collyta lancmlata, Wlk., Brit. Mus. Cat. xxxii. p. 452. 

Notodonta cimrm^ Luc., Proc. Roy. Soc, Qsld. 1891, p. 78. 

$ $ 48-60 mm. Head and palpi whitish-grey. Antennas in 
^ whitish, pectinations ochreous-tinged, in 9 fuscous. Thorax 
whitish-grey, collar suffused with brownish. Abdomou grey. 
Legs whitish-grey. Fore wings elongate- triangular, costa slightly 
arched in (J, more strongly in $, terineu slightly rounded, wavy, 
very oblique; whitish-grey; an indistinct, strongly dentate, dark 
fuscous transverse line from J costa to | dorsum ; a similar pos- 
terior line from about mid-oosta obliquely outwards, acutely 
angled in disc and continued to mid-dorsum; a variably developed 
series of fine black streaks between veins in posterior part of 
disc; cilia grey. Hindwings with termen slightly rounded, wavy; 
pale grey; cilia grey, apices white, 

T3"pe in British Museum. 

Q. Brisbane. Walker gives also Sydney and Swan River as 
localities, but the latter requires confirmation. 

Somewhat variable ; 2). laLnceolvda^ Wlk., has a dark foaoous 
suffusion from base of dorsum to mid-termep; other specimens 
have a me<lian dark fuscous suffusion. 
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15. DKSTOtMlA NIOitOLlNKA. 

Notodonta nigrolinea^ Luc.* Trans. Nat. Hist. Hoc. Qsld, 1894, 
p. 107, 

$ 50 mm. Head, thorax, and palpi grey, finely irroratcd with 
white. Antennte oehreous-grey. Abdomen grey, apical segments 
finely irrorated with whitish. Ijegs grey, tarsi dark fuscous, 
irrorated with whitish. Forewings elongate, costa nearly straight 
except near base and apex, termen bowed; grey finely irrorated 
with whitish-grey; veins finely outlined with blackish; with three 
blackish transverse lines; first from ^ costa to dorsum, nearly 
straight; second from | costa to | dorsum, slightly sigmoid, third 
from § costa to before torn us, slightly outwardly cur^'ed near 
costa; a dark fuscous linear mark in disc above middle between 
second and third lines; a dark grey subterminal suffusion, pos- 
teriorly finely dentate, from costa two- thirds across disc ; cilia 
grey. Hindwings with termen rounded; whitish, thickly covereil 
with grey hairs, especially towards inner margin; cilia dark grey, 
apices white. 

Type in Coll. Lucas. 

Q. Brisbane, in February; one specimen taken at light, 

Gen. 11. Pheraspis, gen.nov. 

[(JiepaffTTtff, a shield bearer.] 

Head rough-haired. Eyes naked. Tongue weak or absent. 
Palpi short, or moderate, porrect or slightl}*' ascending; terminal 
joint short. Antennae in $ pectinated to apex, in 9 shortly 
pectinated or simple. Thorax with a slight posterior crest. 
Posterior tibiae with two pairs of spurs. Porewinga with 2 from 

3 from angle; 6 from areole before or near middle, 7 from 8 + 9 
beyond areole, 10 from areole, Hindwings witlv 3 and 4 separate 
or connate, 6 and 7 stalked, .8 approximated to cell. 

Type, P, polioifiuiha, Turn. 


1 . Hindwings tawny 2. 

Hindwings not tawny »podea. 

2. Forewings with a longitudinal blackish streak from base menotypa, 

Foifcwings without median streak poUomiha^ 
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16 , Pjikbaspis POLioxuTHA, n.sp. 

[ffoXtcJp ^?rey, and $ovS6s fca^vn 3 ^] 

(J $ 44-56 mm. Head, palpi, and thorax whitish-grey. 
An ten me whitish, bipectinated in both sexes. Abdomen 
deep ochreous; the three terminal segments dark grey. Legs 
whitish- grc^y; anterior tarsi dark fuscous annulatcd with whitish. 
Fore wings elongate-triangular, costa moderately arched, apex 
rounded, termen rounded, oblique; whitish-grey, lines fuscous; a 
short, sometimes dentate, line from J costa, slightly outwardly 
curved, not reaching dorsum; an acutely dentate line from | 
costa to ^ dorsum; a small fuscous suffusion on mid-costa some- 
times produced across disc a.s a faint suffused line; a finely 
dentate line from f costa, slightly sigmoid, to § dorsum; a sub- 
terminal series of dots more or less developed, and an iriterrupted 
terminal line; cilia whitish-grey. Hind wings with termen rounded; 
whitish -ochreous, sometimes .suffused with fuscous, towards inner 
margin ochreous, terminal area sometimes suffused with greyish; 
cilia whitish -ochreous. 

Type in Coll. Turner. 

N.Q. Townsville, in February; two bred specimens received 
from Mr. F. P. Dodd. There is an example from Cardwell in the 
Ciueensiand Museum, and another from Cooktown in Coil. Lyell, 

17 . Phrbabpis mrsotypa, n.sp. 

[^eVof middle, rviros a mark, impression.] 

5 48-50 mm. Head whitish, mixed with a few grey hairs 
on crown. Palpi brown. Antennas ochreous- whitish; in $ simple. 
Thorax whitish mixed with grey. Abdomen orange-ochreous. 
Legs whitish; anterior pair brown anteriorly. Forewings elongate* 
oval, eosta gently arched, apex rounded, termen rounded, oblique, 
whitish irrorated with grey; a well marked dark fuscous streak 
from base along fold to §, thence continued obliquely a series 
of short longitudinal streaks to apex; a faint interrupted grey 
line close to termen; cilia whitish mixed with grey. Hind wings 
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with termen rounded; grey; towards base and inner margin 
ochreous; cilia grey, on inner margin ochreous. 

Type in Coll. Agricultural Department, Queensland. 

N.Q. Townsville, in January and February; two specimem 
received from Mr. F. P. Dodd. Also from Thursday Island. 

The palpi are rather longer than in P. polioxutha^ and the 
second joint with shorter liairs. 

18 . Phbraspis spodba, n.sp. 

[cTTTo^of ashes; ash-coloured.] 

5 . 50 mrn. Head white; face white with a transverse brown 
line near upper edge. Palpi white, external surface brown. 
Anteunte brown; in 5 simple. Thorax with a small posterior 
crest; whitish, with a brown transverse line across collar. 
Abdomen whitish, dorsum of basal segments suffused with 
brownish. Legs whitish; anterior pair brown anteriorly. Fore- 
wings olon gate-oval, costa moderately arched, apex rounded, 
termen rounded, oblique; whitish sparsely irrorated with grey; 
lines grey, suffused; first from costa at J obliquely outwards, an- 
gulated inward near costa, to dor.su m at second from costa at 
-J, first outwardly curved then slightly sigmoid to dorsum at 
an indistinct subterminal line, edged posteriorly with white, 
angulated three times in disc; cilia grey, interrupted with whitish 
on veins; apices whitish. Hindwings with termen rounded; grey, 
at apex and tomus whitish; cilia whitish-grey. 

Type in Coll Turner. 

Q. Brisbane, in January; one perfect specimen taken at light. 

Gen. 12. Themkrastis, gen.nov. 

[&fpfp6s grave, serious.] 

Head shortly rough-haired; face rounded, somewhat projecting. 
Eyes smooth, partly overlapped by a tuft of long hairs from pos- 
terior inferior quadrant. Tongue well developed. Antenna 
in $ bipectinated to apex. Palpi very short, porrect; terminal 
joint minute. Thorax with a alight posterior crest Posterior 
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tibiae with two paks of spurs. Fore wings with vein 2 from near 
angle, G from areole near end, 10 from end of areole. Hind wings 
with 3 and 4 separate, G ami 7 stalked, 8 approximated to near 
end of cell. 

Distinguishable from Pheranpu by the well developed tongue, 
rounded projecting face, and origin of vein 6 of fore wings from 
near end of areole. 

ID. Thembrastis cklabna, n.sp. 

[Ke\atv6s dark, blackish.] 

45 mm. Head, palpi, and thorax dark fuscous. Antennie 
grey. Abdomen grey mixed with dull ochreous. Degs 
Fore wings elongate, costa strongly arched, apex round ed-rect* 
angular, termen rounded, oblique; dark fuscous-grey, lines blackish; 
two parallel, slightly wavy, outwardly curved transverse lines 
near base; a fine slightly wavy outwardly curved line from ^ 
costa to mid-dorsum; this is preceded near costa by a small 
circular blackish ring, and followed at mid-disc by a larger oval 
ring; a fine line from i costa several times angulated in disc to | 
dorsum; traces of a pale subterminal line; a fine dark terminal 
line; cilia grey. Hindwings with termen rounded; whitish^ 
towards termen sufl^used with dark fuscous; cilia fuscous. 

Type in Coll. Lyell. 

Vic. Melbourne; one specimen. 

Gen 13. Ph albr a. 

[(l>akTfp66 with a. pale or whitish head.] 

Fhalera, Hb., Verz. p. 14G. 

Heafl shortly rough-haired. Eyes naked. Tongue presen t. 
Palpi short, porrect, densely hairy beneath; terminal joint very 
short. Antennse of $ laminate with fascicles of cilia; of $ 
simple. Thorax with a small posterior crest. Anterior tibim 
with a naked groove on underside; posterior tibi» with two paira 
of spurs. Forewings with vein 2 from 3 from angle, 6 from 
areole, 7 from end of areole or from beyond areole, 10 from 8 + ^ 
beyond areole or from areole. Hindwkxgs with 3 and 4 separate, 
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connate, or stalked, 6 and 7 stalked, 8 approximated to near end 
of cell. 

Type, P. hucej^hala^ Linn., from Europe. 

20. PhaLKRA RAYA. 

Phalera raya^ Moore, Lep. E. 1. Co. p. 433; Butl., 111. Het. vi., 
pi. ciiL, fig. 1 . 

PhcUera groiei, Moore, op, ci/., p. 434. 

Phalera cossoideBt Wlk., Trans. Ent. Soc. 1862, p, 80. 

Acroeema amhoinoe^ Feld., Reise Nov, pL xcvi., fig. 2. 

9 , 65 mm. Head pale ochreous, lower half of face brown. 
Palpi pale ochreous, external surface irrorated with brown. 
Thorax reddish-brown mixed with white; collar and a squarish 
anterior blotch brownish-ochreous. Abdomen fuscous. Legs 
fuscous mixed with whitish; anterior femora with anterior surface 
pale ochreous edged externally with brown. Forewings elongate- 
triangular, costa moderately arched, apex rounded, termen 
rounded, crenulate, strongly oblique; I’eddish-brown irrorated 
with white, the white scales preponderating towards dorsum; 
lines fuscous-brown; an outwardly curved transverse line near 
base and another at 1; traces of a median line; a posterior line 
from costa at at first inwardly curved, then angulated in disc 
and slightly wavy to dorsum at |; a large subtriangular ochre- 
ous-brown blotch between posterior line and apex; a white 
sufiTusion at tornus; an indistinct subterminal line; cilia reddish- 
brown mixed with white. Hindwings with termen rounded; 
fuscous; a sufibsed paler posterior line; cilia fuscous mixed with 
whitish. 

* 

N.Q. Cape York, one specimen in the Queensland Museum ; 
Cooktown, one specimen in Coll. Illidge. Also from Amboyna 
(Felder) and India. 

Gen. 14. Disco phl ebi a. 

[d/o-xoip, a plate, disc, a vein; with veined disc.] 
Dieet^hlebiat Feld. 

Head smooth* Eyes smooth, overlapped by a tuft of long hairs 
arising from posterior inferior quadrant. Tongue well developed. 

6 
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Palpi short, porrect, with loosely appressed scales beneath, not 
hairy; terminal joint very short. Antennee of $ laminate with 
fascicles of cilia, of 9 simple. Thorax not crested. Anterior 
tibi«e with a naked groove on underside, overlapped by a proxi- 
mal tuft of hairs; posterior tibiae with two pairs of spurs. 
Fore wings with vein 2 from ^ to 3 from angle, 6 from middle 
or beyond middle of aroole, 7 from end of areole, 10 from areole. 
Hind wings with 3 and 4 separate, 6 and 7 stalked, 8 approximated 
to near end of cell. 

In structure this resembles Phalera^ Hb., but differs in the 
smooth head and palpi, and in the origin of vein 2 of fore wings 


from nearer angle of cell. 

Type, Diseophlehia catocallna^ Feld. 

1. Hindwinga with a broad white terminal band catocuUna, 

Hindwings without a broad white terminal band 2. 

2. Hindwings with termen narrowly white Idotterodru. 

Hind wings with termen not white fucitHiL 


21, Discophkbua catooalina. 

[Probably from a supposed resemblance to the genus Calocala.^ 
Ducophlehia catocalina^ Feld., Reise Nov, pi, 9C, f. 8. 

(J. 48 mm. Head grey, vertex whitish-grey. Palpi dark 
fuscous mixed with grey. Antennae grey. Thorax grey, collar 
dark grey. Alxiomen dark fuscous; tuft ochreous -whitish. Legs 
dark grey mixed with whitish. Pore wings elongate-oblong, costa 
strongly arched, apex rounded-rectangular, termen slightly oblique, 
rounded towards tornus; grey, near base suffused with whitish; 
lines blackish; an irregularly waved line from ^ costa to dorsum; 
a short outwardly-oblique streak from costa at j; a pale circular 
discal spot succeeds first line, and a larger spot, faintly outlined 
in fuscous, is situated at apex of the oblique streak; a posterior 
line from before raid-costa very obliquely outwards, obtusely beat 
in disc to become transverse, and ending in dorsum at veins 
beyond this streaked with blackish; cilia whitish-grey, intersected 
by continuations of streaks on veins. Hind wings with termen 
rounded; dark fuscous; a broi^ white terminal band narrowing to 
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A point before tornus ; cilia white, on tom us and inner margin 
dark fuscous. 

Vic. Birchip, in May, one specimen in Coll. Lyell— S.A. Ade- 
laide (Felder). 

22. Discophlbbia blosyrodbs, u.sp. 

of stern appearance,] 

9 . 43 mm. Hoad gtey, with a blackish line across crown, and 
another across middle of face. Palpi and antenncegrey. Thorax 
grey; patagia tipped with dark fuscous. Abdomen dark fuscous; 
apical segments pale ochreous. Legs grey. Fore wings elongate- 
oval; costa very strongly arched, termen obliquely rounded; iron- 
grey; veins partly finely ontliued with black; lines black, a short 
basal line from costa, not reaching but produced parallel to dorsum 
for a short distance; a thick nearly straight line from ^ costa to 
J dorsum; a finer line from costa slightly beyond this, outwardly 
curved to mid -dorsum; a third line from costa l)efore middle to J 
dorsum, obtusely angled in disc ; cilia whitish-grey, narrowly 
intersected with blackish opposite veins. Hindwings with termen 
rounded; dark fusoons; termen narrowly white except at tornus; 
cilia as forewings, but on tornus and inner margin dark fuscous. 

Type in Coll. Turner. 

N.Q. Townsville, in October; one specimen received from Mr. 
F. P. Dodd. 

23. Discophlriua lucasii. 

Di»oQji^hia iwccwit, Rosen,, Ann, Mag. Nat. Hist. 1885, p. 421, 
pi. xL, f, 4. 

Typo in British Museum, 

I have before me a specimen from Victoria which I believe to 
belong to this species, but as the identification is not quite certain 
I forbear to describe it. 

(4en. 15. Gall a ha. 

G&llabat Wlk., Brit. Mus, Cat. xxxii. 457. 

Head rough-haired; face with projecting cone of hairs. Eyes 
nidced. Tongue well developed. Palpi long { 2 J^ times breadth 
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<rf eye); second joint very long, somewhat ascending, rough-haired 
above and beneath; terminal joint well developed, loose-haired, 
porrect. Antenn® in both sexes bipectinated to apex. Thorax 
smooth; but patagia long, dense-scaled, projecting upwards and 
backwards as far as posterior edge of thorax. Atxionien with a 
small basal crest on dorsum of first segment. Anterior tibiee in 
both sexes with a naked groove overlapped by a dense tuft of 
hairs on posterior surface; posterior tibi® with two pairs of spurs. 
Fore wings with vein 2 from or from near angle, 3 from angle, 

5 from slightly below middle of cell, 6 from areole, 7 from areole 
near apex, 10 from areole. Hind wings with 3 and 4 separate, 

6 and 7 stalked, 8 approximated to near end of cell. 

Type, Gallaba duplicata^ Wlk. 

A very distinct genus easily recognised by the peculiar palpi 
and patagia. 


1, Forewings dark brown dxiplicata. 

Forewings grey ochropepla . 


24. Gallaba duplicata. 

[Duplicatus, doubled; perhaps in allusion to the patagia.] 
OMaha dupificata^ Wlk., Brit. Mus. Cat. xxxii. 458. 

^9. 37 40 mm. Head and palpi fuscous-brown mixed with 
whitish. Antennse ochreous-whitish, near base fuscous-brown 
mixed with white; bases of pectinations blackish. Thorax 
fuscous-brown with a few^ wjiitish scales; apices of patagia darker. 
Abdomen pale fuscous or whitish; basal crest dark fusoous-brown. 
Legs whitish; anterior pair fuscous, tarsi annulated with whitish. 
Forewings oblong, costa strongly arched at base, thence nearly 
straight, apex rounded-rectangular, termen rounded, slightly 
oblique; fuscous-brown mixed with whitish and a few reddish- 
brown scales ; anterior and posterior lines faintly indicated; a 
blackish dot margined with whitish in costal part of disc before 
middle, with sometimes two or three similar smaller dots in a 
transverse line between it and dorsiim ; an elongate transverse 
black dot margined with whitish on mid-disc, sometimes obsolete; 
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HoiiietimeB a «erieAof dark oi^esoentic marks posteriorly edged witli 
whitish, forming a subterminai line; cilia fuscous. Hind wings 
with termen sigmoid; fuscous sometimes inclining to whitish; cilia 
concolorous. 

Type in British Museum. 

Q. Brisbane, in May; one specimen (^J) in Queensland Museum 
and one ($) in Coll. Illidge. 

25, Gallaba ochropkpla, n.sp. 
pale; ircirXoc, a cloak.] 

9 . 38 mm. Head white mixed with grey on vertex. Palpi 
white. Antennae grey, base of stalk white. Thorax grey mixed 
with white, Abdomen whitish. Legs whitish; anterior pair grey 
mixed with white. Foi'e wings elongate; costa moderately arched, 
apex pointed, termen slightly rounded, oblique ; whitish-grey, 
irrorated with grey, centre of disc suffused with white, a small 
oblique fuscous streak close to mid^base, closely succeeded by a 
similar streak in disc; two parallel grey lines, rather outwardly 
curved, from J costa to J dorsum; two similar parallel lines, 
interrupted in disc from | costa to | dorsum; a series of dark 
grey streaks forming an interrupted subterminai line; cilia grey 
mixed with \<^hitish-grey. Hindwings with termen sigmoid; pale 
grey; cilia pale grey. 

Type in Coll. Lyell. 

Vic. Ocean Grange, near Sale, in January; one specimen. 

Gen. 16. Eonomodbs, gen.nov, 

\iKvofMi»drft of unusual appearance.] 

Head rough-haired. Eyes naked. Tongue obsolete. Palpi 
shortly rough-scaled, in ^ recurved and reaching to vertex; in 9 
rather shorter, porreot; terminal joint moderate, bent forwards. 
Antennie pectinated to apex in both sexes. Thorax with an erect 
anterior crest. Posterior tibiie with two pairs of spurs; anterior 
.tibuB in with a long tuft of hairs beneath. Forewings with 
vein 3 from f, 3 from well before angle, 6 from near base of 
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areole, 7 from end of areole, 10 from areole. Hindwingn with 
3 and 4 widely neparate at base, G and 7 stalked, 8 approximated 
to cell to bej'ond middle. 

Type, E. ifayittaria, Luc. 

26. Ecnomodes saoittauia, 

[Sagittarius, marked w'ith arroMs.] 

CJdenim rngiitariuj Luc., Proc. R, Boc. Qsld. 1899, p. 148. 

34“40 mm. Head brow-n ; face w hitish with a brown 
transverse line across forehead. Palpi brown, internal surface 
whitish. Antenme whitish ; stalk in ^ brownish. TJiorax 
whitish mixed with brown. Abdomen wdiitish. Legs whitish; 
anterior pair dark brown. Forewings elongate-triangular, costa 
moderately arched, apex rounded, termen rounded, oblique ; 
whitish with some brownish irroration^ markings dark fuscous; a 
subcostal streak more or less distinct from base to iJ, connected 
with costa at ^ and lasyond middle; a short streak from near 
base along fold; a suffused median streak from J, interrupted 
beyond middle, and continued to apex ; an acutel}*^ dentate line 
from median streak beyond interruption to dorsum at J ; fine 
streaks along veins near apex; cilia whitisli mixed wtth brownish* 
Hindwings with termen rounded; whitish, towards termen suffused 
with pale fuscous ; cilia whitish mixed with fuscous except on 
inner margin. 

Type in Coll. Lucas. 

Q. Brisbane. 

Gen. 17. G a R a R tt A. 

Gargetta^ Wlk., Brit. Mus. Cat. xxxii. p. 456. 

Head with loosely appressed hairs. Eyes smooth, partly 
covered (in G. acwtodm) by a tuft of long hairs arising from 
margin in lower posterior quadrant Tongue well developed. 
Palpi ascending, not quite reaching vertex; second joint with 
loosely appressed scales; terminal joint short. Antenme bipectL 
nated to apex in both sexes. Thorax not crested, Posterior tibiie 
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with two pairs of long spurs; anterior tibim in ^ with a naked groove 
beneath, partly overlapped by a poiiterior crest of scales. Fore- 
wing in (J with a long tuft of hairs from base of dorsum beneath^ 
vein 2 from 3 from well before angle, 6 from upper angle of 
cell immediately l)elow areole, 7 from 8-1-9 just below areole, 10 
from areole, which is broadly lozenge-shaped, extending as mucli 
before and beyond end of cell. Hindwings with 3 and 4 connate, 
6 and 7 stalked, 8 closely approximated to cell to beyond middle. 

Type, 0. oostigera, Wlk., from India. 

27. Qargbtta acarodks, n.sp. 

[aieapo>5t;r, rather small.] 

^9. 28-30 mtn. Head pale fuscous. Palpi dark fuscous. 
Antenna! whitish, pectinations ochreous-tinged. Thorax pale 
fuscous mixed with whitish. Abdomen pale fuscous. Legs 
fuscous; tarsi with obscure paler annulations. Fore wings elon- 
gate, costa moderately arched, apex rounded, terinen slightly 
rounded, oblique ; pale fuscous irrorated with w hite, markings 
dark fuscous; a narrow streak from Imse to mid-disc, nearer costa 
than dorsum; a squarish spot on costa at a small spot beyond 
this both on costa and dorsum; a strongly waved line situated in 
a narrow white suffusion from costa at | to dorsum at beyond 
this costa and veins are streaked with dark fuscous; two whitish 
dots on apical t of costa ; a faintly marked white subterminal 
line interrupting streaks on veins; a series of dark fuscous ter- 
minal dots; cilia white, Imses barred with dark fuscous. Hind- 
wings somewhat elongate, termen slightly sigmoid; grey, towards 
termen darker; cilia whitish. 

Ty|>© in CoU. Turner, 

N.Q. Townsville, in March and May; two specimens received 
from Mr. F. P. Dodd. 

Gen. 18. Os 10 A. 

Oaiea^ Wlk., Brit. Mus. Cat. xxxiii. 766. 

Head with looselyv appressed scales. Eyes naked. Tongue 
well developed. Palpi long, recurved^ reaching or exceeding 
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vertex; eecoud joint vrith a dense projecting anterior tu£t at apex; 
terminal joint moderate in (J, rather long in $, smooth-scaled. 
Antennas simple, in ^ ciliated. Tliorax with a slight posterior 
crest. Abdomen with a small dorsal crest on first segment. 
Anterior tibiie with a groove beneath completely overlapped by a 
posterior tuft of scales; posterior tibite with two pairs of large 
scales. Forewings with vein 2 from 3 from well before angle, 
6 from near end of areole, which is small, 7 from 8 + 9 well 
beyond areole, 10 from 8 + 9 l)eyond 7. Hindwings with 3 snd 
4 connate, 6 and 7 stalked, 8 closely approximated to beyond 
middle of cell. 

Type, 0. gla‘tica, Wlk. 

Our knowledge of structure has advanced somewhat since 
Walker described this genus among the Noctuidce^ with the 
remark that it had some resemblance to the Galhrida^, 

28. OsiCA GLAUCA. 

[yXflvicdr, greenish.] 

Osica ylaiica^ Wlk., Brit, Mus, Cat. xxxiii. 767. 

46-60 mm. Head and antennm pale brownish. Palpi 
fuscous-brown, terminal joint pale brownish. Thorax brown- 
whitish, in 9 greenish-grey mixed with brown ; collar brown. 
Abdomen grey. Legs brownish; anterior tarsi dark fuscous, ends 
of joints narrowly white. Forewings elongate, costa moderately 
arched, apex rectangular, termen slightly rounded, slightly 
oblique; brownish suffused with brown-whitish or grey; with 
numerous darker brown indistinct transverse lines, mostly 
represented by dots on veins; a large pale squarish discal spot 
margined anteriorly and posteriorly by dark brown; shortly beyond 
this is a fine sigmoid dentate line from ^ oosta to mid-dorsum; a 
subtermiual series of dark brown dots; a fine interrupted dark 
fuscous terminal line; cilia brown-whitish mixed with dark brown. 
Hindwings about twice bread tli of fore wings, termen rounded; 
dark grey; cilia grey. 

Type in British Museum. '' 

Q. Brisbane, in August. 
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Gen. 19. Cabckra. 

Caaoera^ Wik., Brit. Mua. Cat. xxxii. p. 460. 

Head rough-haired. Eyes naked. Tongue well developed. 
Palpi recurved, ascending, reaching vertex; second joint very 
long, anteriorly rough-scaled; terminal joint moderate. Antennse 
in ^ bipectinated, apical J simple; in 5 simple. Thorax with a 
small posterior crest. Posterior tibiee with two pairs of spurs. 
Forewings with 2 from 3 from angle, 6 from areole before or 
beyond middle, 7 from end of areole or from 8 + 9 beyond areole, 
10 from areole. Hind wings with 3 and 4 separate, 6 and 7 
stalked, 8 approximated (sometimes anastomosing) to beyond 
middle of cell. 

Type, C, muacoaay Wlk. 


1. Forewlngs partly green mtttcoto. 

Forewings without green markings. amijdra. 


29. Casckra MUSCO 8 A. 

[Muscosus, mossy.] 

Caaoera inuaooaat Wlk., Brit. Mus. Cat. xxxii., p. 461. 

D4 mm. Head and palpi brown mixed with whitish; vertex 
ochreouB-tinged. Anteume brown. Thorax brown mixed with 
pale green, Abdomen brownish-grey. Legs brown mixed with 
whitish; anterior pair greenish-tinged. Fore wings elongate-tri- 
angular, costa rather strongly arched, apex rounded, termen 
obliquely rounded, crenulate, brown mixed with grey, whitish, 
and green forming very complex markings which are probably 
variable; costa barred with dark brown and greenish; an irregu- 
lar green patch near base, and an irreguUr broad median green 
band; a Whitish spot on costa at ]|, and another in dorsal part of 
disc at beyond median green band is a dark brown bamd, its 
outer edge distinct and crenated; beyond this is a subterminai 
series of green spots edged posteriorly Erst by whitish, then by 
dark brown; cilia greenish. Hind wings with termen rounded, 
wavy; brownish*grey; two or three whitish spots in a line parallel 



74 


REVISION OF AUSTRALIAN LEPIDOPTBRA, 


to inner margin near torn us; cilia whitish with a greenish median 
line. 

Type in British Museum. 

Q, Brisbane; one specimen in Coll Illidge, 

Walker gives “Swan River, from Mr. Diggles* Collection/' as 
the origin of this species, but this locality is certainly erroneous. 

30. Casckra amvdra, n.sp. 

\afivbp6$y dark.] 

cjj. 40-48 mm. Head whitish mixed with brownish-ochreous. 
Palpi brown. Antenna? brown, pectinations dark fuscous. Thorax 
dark brownish-grey, collar light brownish-ochreous. Abdomen 
grey. Legs brown mixed with whitish. Pore wings elongate- 
oblong, costa moderately, in $ strongly arched, apex rounded, 
termen rounded, slightly oblique; brown suffused and irrorated 
with grey; a transverse dark brown line near base, and another 
from ^ costa to I dorsum; a small brown disca! spot above mid- 
disc, in this is edged beneath by white, and preceded in disc by 
a larger white spot, an indistinct posterior line from J costa to 
J dorsum; a subterminal row of small circular blackish spots; 
cilia brownish, Hindwings with termen rounded; grey; cilia 
grey. 

The white markings on forewing of ^ are probably inconstant 
and variable. 

Type in Coll Turner. 

N.Q. Townsville, in March and April; two specimens received 
from Mr. Dodd, of which one ( 9 ) is in Coll. Lyell 

Species UNPEcooNtsED or not rightly inolupbd in this 

FAMILY. 

31. Glaihe aridt^ Wlk., Brit. Mu». Cat. v. p. 994, belongs to the 

Laaiocampidce. 

32. Nadiaaa parviguUa^ Wlk., op. eit, v. p. 1015, belongs to the 

genus Pinmra {LcMiommpida). 

33. Xtdiooo lignariaf Wlk., op, cit., v. p, 1021, is a synonym of 

Ctaihe arida^ Wlk. 
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34. Sorema nubilay Wlk.» \ op. cit.y v. p. 1065, are also eyn- 

35. Sorema con^r<iciay WJk., | onyin» of Clatke arida^ W]k. 

36. Piilomacra eenex^ Wlk., op. ci^., v. p. 1099, belongs to the 

Zeuteridoi. 

37. Destolmia (?) lituraiay Wlk., op. cit.^ xxxii. p. 409. I have 

not seen the type of this species. 

38. Rilla disiinytienda, Wlk., op. ciL, xxxii. p. 435, is a synonym 

of Olene mendomy Hb., {Lymaniriadi^). 

39. liigema today Wlk., op. oii.y xxxii. p. 438, is a synonym of 

Pmli» eecurisy Hb., {!Lyinantriad€e). 

40. y%i7iga deUneatOy Wlk., op. cit.y xxxii. p. 453, is a synonym of 

Smyriod4)8 apledariOy Hn. {Geometridie). 

41. Aderoecopm noioaiw, Swin., Cat. Lep. Oxf. Mus. i. p. 299, is 

a synonym of CIUeniaH hankdaria. Le G. {Geo7nHrid(e). 

42. LofoatOBticka nigrodriatay Moschl., Btett. Ent Zeit. I have 

not been able to consult this description. 

43. Tehiocladia cuculloideSy Feld., is a synonym of Ofpnsa senUiffy 
Wlk. (Geometrido!). 

INDEX TO NOTODONTID.E. 


Gkn'kka. 




No, 


No. 

Cascera, Wlk. ... 


... 19 

(Enosanoa, Wlk. 


Cekura, 8ohrank. 


... 6 

OSICA, Wlk 

Phalkha, Hb 

... 18 

Daxima, Wlk. ... 


... 9 

13 

Destolmia, Wlk. 


10 

Phkkasfis, n.g 

... 11 

Discoyhlkbia, Feld. 


... 14 

Phkkkssacks, n.g. 

... 7 

Kcnomodms, n.g..„ 


... 16 

SOKAMA, Wlk. 

... 3 

Gaijuua, Wlk. .. 


... 1.5 

Sfatalia. Hb 

... 4 

OAfutjrrPA, Wlk. 


... 17 

T«i.i«n.iTA, n.g 

Thkmkkastts, n.g. 

5 

Hyuioka, Dbld, ... 


... 1 

... 12 

Nxoiu, Wlk. 


... 2 




SrEciKS. 


. Synonyms and unrecognised Speoies in Italics. 


acarodes, n.sp. ... 


No. 


No. 


... 27 

boUduvalil, Newm. 

... 12 

a»»6ofn<«,FeM* ... 

i i « 

.. 20 

oapuoina, Feld 

... 6 

nsp. ... 

aridoy wlk. 
austndls, Scott ... 

• f ' 

.. 30 

... 31 

oatooallna^ Feld 

oelaena, map 

... 21 
... 19 

t 

... 9 

cinereay Luo 

.. 14 

1c»anksi»,Iiew. ... 
bloolorTwik. ... 

» 4 1 

... 13 
... 6 

contraeta, Wlk. 

co$$Me*y Wlk 

... 85 
... 20 

bloserodes, n.sp. ... 


... 22 

oostalU, Moore 

... 7 
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No. 

cucuUoides^ Fold. . . . 

43 

ojonoptera, Low. 

10 

oydista, n.sp. 

8 

osUn^atn, Wlk. ... 

40 

dilucida, Feld. ... 

3 

dUtinguenda, Wlk. 

38 

duplicata, Wlk. ... 

U 

eucalypti, Dbld. .. 

1 

glauca, Wlk. 

28 

groUit Moore 

20 

inclyto, Wlk. 

2 

lanceolatat Wlk. ... 

!!! 14 

Ugwiriat Wlk. ... 

33 

lineata, Wlk. 

14 

liturata, Wlk. 

87 

luoasii, Boaen. ... 

23 

mesotypa, n.ap. ... 

17 

muscosa, Wlk. ... 

29 


nigrolineata, Luc. 

No, 
... If) 

nigro«triata, MugehL ... 

... 42 

nodoitns, Swin 

41 

nttbila, Wlk. 

... 34 

ochropepla, n.sp. 

... 25 

p«rvigutta, Wlk 

... 32 

polioxutha, n.ep 

... 16 

raya, Moore 

... 20 

gagittaria, Luc 

... 2« 

semiaurata, Wlk. 

... 4 

Wlk. 

... 3ft 

«phitue^ Feld 

... 1 

spirucha, n.np 

... 11 

spodea, n.i»p 

... 18 

Feld. . , . 

... 12 

taetUf Wlk. 

... 39 

terminaliitj Wlk 

... 12 


Fam. HYPONOMEUTIDiE. 

Under this name it is convenient to describe a small group of 
genera allied to H'yponommta^ Latr,, and Eu$i%x{»^ Hh, =« Mieza^ 
Wlk», - E'naemia^ ZeL Some of these forms approach in structure 
to the OecophoridtjHy from which they may be distinguished inter 
alia by the smooth posterior tibiae. They show, however, much 
greater variation in the neu ration than the latter family. To the 
Glyphipterygidee they are allied, and Mr. Meyrick merges l)oth 
into the family Pluiellidce. As I am not at present competent 
to express any opinion as to whether the Hyponomtuiidtt are 
to be regarded as a distinct family, I shall not attempt any 
definition. 

The Australian species, of which about twenty are at present 
known, have hitherto been much confused, although tlie 3 " are all 
fine and conspicuous insects. In their study I have derived 
assistance from Walsinghatn a*nd Durrant^s contribution to 
Swinhoe's ‘Catalogue of the Lepidoptera Heterooera in the Oxford 
Museum ^ (Yol. li. p. 558); and 1 am indebted to Lord Walsingham 
for permission to describe several species, the types of which 
are in his Collection. Mr. Lower lias kindly lent me for 
examination the types of two species described by him. 
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The genuH mentioned above, commonly known ae Enaemia^ 
Zeh, which has all the veins separate in both wings, is not at 
present known to oc;cur in Australia, 


TAniTiiATroN or GeasnA. 

A. Himlwings with vein 4 absent. Nyponon^eiita, 

A A. Hindwlngs with veins 4 and 5 stalked or connate. 

B. Forewlngs with veins 7 and 8 stalked EpUikiica, 

BB. Forewings with veins 7 and 8 separate Lactura, 

AAA. Hind wings with veins 4 and 5 separate. 

B. Forewlngs with veins 2 and 8 stalked Epopmi. 

BB, Forewings with veins 2 and 3 separate. 

C. Hindwlngs with 5 bent and approximated at base 

to 4 Hedycharin. 

OC. Hind wings with 5 widely separated at base from 

4 AUtva, 


Gen. 1. Hyponomeuta, Latr. 

[two, under, vo^cvt, a nhepherd ; prolmbly from the gregarioun 
habits of the larvae.] 

Head smooth. Antennte in $ simple, very minutely ciliated. 
Tongue well developed. Maxillary palpi obsolete. Labial palpi 
moderate, curved, ascending,* second joint with appressed scales; 
terminal Joint about as long a« second, stout, tolerably acute, 
with appressed scales slightly roughened in front. Forewings 
elongate; with twelve veins, all separate, vein 2 from near angle, 
3, 4, 5 approximated at base. Hindwings with vein 4 absent, 5 
widely separate from 3, 6 and 7 nearly parallel. 

A genus of probably nearly world-wide distribution. The 
larviB feed gregariously in a common web. Only two Australian 


species are known. 

1. Forewlngs wlutiBh-grey, spots near termen confluent puBUMlm, 

Forewlngs white, terminal spots discrete. ; myrio8emu9* 


1. HrPOKOMBiUTA PDSTUbELhUS. 

Ilfponomeuta internellug, Wlk., Brit. Mus. Oat. xxviii. p. 633. 
HypomfTieuia fruBtulellwtf Wlk., op. cU., txviii. p, 533. 

^ 9 . 22-20 mm, Head white. Palpi black, apex of second 
joint and more or less of terminal joint white. Thorax whitish- 
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grey, bases of patagia and a pair of median spots black. 
Abdomen blackish, apices of segments, tuft, and most of under- 
side white. Legs white annulated with black. Fore wings 
narrow-elongate; whitish -grey with numerous black spots; 6 or 7 
spots on basal half of costa; a row of six spots above dorsal 
margin, the lost two touching margin near tornus; a row of eight 
spots above fold; several spots irregularly distributed between 
this row and apical half of costa; a number of confluent spots 
near termen; cilia grey, hoses blockish. Hind wings considerably 
broader than fore wings; grey; cilia grey, towards tornus white. 

Walker described interndlus on the same page but before 
puituhllun^ indicating, however, tliat the former miglit be a 
variety of the latter; so that 1 presume the second name should 
be adopted for the species. 

Q. Brisbane, Mt. Taml)ourine and Warwick; in October and 
November— N. 8. W. Sydney (Walker). 

2. HyPONOMEUTA MYlilOSEMUS. 

[>4upiot, numerous, a mark; many-spotted.] 
JHlypon<ymeuta myriosemay Turn., Trans. B. 8oc. S.A. 1898, p. 200. 

Type in Coll. Turner. 

Q. Brisbane and Mt. Tambourine; in August and November. 

Gen. 2, A T T e v a. 

Attevay Wlk., Brit, Mas, Cat. ii. 526. 

Head smooth. Antennie in male simple. Tongue well developed. 
Maxillary palpi obsolete. Labial palpi moderate, curved, ascend- 
ing, smooth-scaled; terminal joint abont as long as second, stout^ 
tolerably acute. Forewings elongate ; witli twelve veins, all 
separate, vein 2 from considerably I>efore angle. Hindwings with 
eight veins, all separate, veins 3, 4, and 5 widely separate, 5, 6, 
and 7 somewhat approximated at base. Hindlegs of ^ very 
slender and the tibiae without spurs. 

A genus of wide distribution, being represented in the tropics 
^ both hemispheres. For its synonymy refer to Swinhoe's 
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‘Catalogue of Eastern and Australian Lepidoptera’ (VoL ii. p.558), 
Tineina^ by Walainghatn and Durrant. 

Type, Atieva niveigutta, Wik., from India. 


1 . Hind wings wholly orange niphocosmtu 

Hind wings with apical half grey 2. 

2. Forewings with a dark fusooua terminal band (dhiguttata. 

Forewings without a dark fuscous terminal banH charopi^. 


3. Atteva niphocosma, n.sp. 

[vi<f>a, snow, ic6a:fit, an ornament; adorned with snow-white.] 

9 . 25 mm. Head snow-white; a dark fuscous spot on crown. 
Palpi dark fuscous with some white scales; base of second joint 
white. Antennte dark fuscous. Thorax golden-ochreous, with a 
postmedian snow-white spot ; patagia and tegulm snow-white 
except at base; a pair of white spots on underside. Abdomen 
golden-ochreous; on underside with a median row of white spots. 
Legs dark fuscous, femora and posterior tibioe golden-ochreous, 
banded with white. Forewings elongate, costa arched near apex, 
apex rounded, hindmargin slightly oblique, slightly rounded; 
golden-ochreous, with numerous snow-white spots of unequal size; 
a row of 9 or 10 small spots on or near costa; two on dorsum 
near base; two on dorsum before tornus, of these the first 
is larger ; five unequally-sized spots in disc not regularly 
arranged; an erect bar from anal angle to near last costal spot; a 
spot on termen beneath apex; cilia pale ochreous. Hind wings 
elongate, as broad as forewings; golden-ochreous of brighter shade 
than forewings; cilia concolorous. 

Type in Coll. Turner. 

N.Q. Townsville; one specimen in February, received from Mr. 
P. P. Dodd — Q. Brisbane; one specimen in March. 

A. impariguUeUa^ Zel., is an allied species from Ceylon. A, 
Jhbrieidla^ Byred.^niviguUeUa, Wlk., from India and China is 
very similar but distinct. A. brticeay Moore, from Java is 
another closely allied species. A* emissella^ Wlk., from Borneo, 
is similar but has grey hindwings, A. niveigntiaf Wlk., from 
Amm, has been naturally confounded with niviguU«Ua^ but is 
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a very difSprent species. I am indebted to Mr. Durrant for 
this note. 

4. Attkva albiguttata. 

[ Albus, Mrhite, gutta, a drop; with white spots]. 

Zeller {te$te Durrant). I have not seen the reference. 

Head and face golAen»ochreous with white margins. Palpi 
blackish, bases and apices of Joints white. Thorax golden- 
ochreotts, with paired white dots on apices of tegulue, bases of 
patagia, and posteriorly. Abdomen golden-ochreous; on under- 
side a median row of white dots. Logs blackish annulated 
with white. Forewings elongate; golden-ochreous with numerous 
snow-white spots; ten small spots on costa; ten or eleven in a 
line beneath costa; five on dorsal margin; and about a dozen 
of unequal size between dorsum and the preceding row; an 
erect white bar, sometimes interrupted, from tornus narrowing 
to costa near apex; beyond this disc is dark fuscous; three 
minute dots near apex; cilia white. Hind wings dark grey; 
basal fourth golden-ochreous; cilia grey, on tomus and inner 
margin golden-ochreous. 

Q. Brisbane, in April 

6. Atteva oharopis, n.sp. 

[;^apo*r*ff, bright, joyousi] 

(Jg. 26 mm. Head white; posterior edge and a line between 
antennie dark fuscous. Palpi white; a band on second joint 
and on terminal joint towanls apex dark fuscous, Antennie dark 
fuscous. Thorax golden-ochreous ; a double post-median spot 
and apices of tegulie snow-white; three pairs of white spots on 
underside. Abdomen golden-ochreous. Legs dark fuscous 
banded with white; posterior pair in $ whitish-oohreous. Fore- 
wings elongate, costa arched near apex, apex rounded. Hind- 
margin slightly oblique, slightly rounded; golden-ochreous with 
numerous snow-white spots of unequal; size a minute basal 
spot; seven to ten small spots on costa, the two penultimate 
rather larger; a large spot above dorsum near base, and another 
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on doriauna beyond thifi; three spots on doraum before tornus, 
the nndcDe one sometimes connected with a discal spot ; four 
rather large discal spots in longitudinal series; an erect bar from 
tornus towards last costal spot, sometimes divided into two spots; 
cilia fuscous, apices paler. Hind wings bright golden-ochreous; 
apical half dark fuscous; cilia dark fuscous on apical half of 
termen, thence bright goldeh-oohreous. 

A series including the type in Coll. Walsiughaixi. 

N.Q. Cedar Bay, near Cooktown (Meek). 

This species resembles though it does not accurately corres- 
pond with A. ptdchella^ Moore, a species of doubtful locality. 
An examination of the type is necessary to establish or con- 
tradict its identity. 

Gen. 3. Epidictica, gen.nov. 

fit for display, ostentatious.] 

Epidiciicay Wlsm., MS. 

Head smooth. Antennae of male slightly serrate, very minutely 
ciliated. Tongue well developed. Maxillary palpi minute. 
Labial palpi rather short, porreot, with appressed scales; terminal 
joint as long os second, rather stout, tolerably pointed. Forewings 
elongate-oyate; vein 2 from near angle, 7 and 8 stalked. Hind- 
wings with veins 4 and 5 stalked or rarely connate, 6 and 7 
tolerably parallel. 

Type, JS^. calliphylla^ Turn. 


1. Head white 

Head orange or reddiah 2. 

2. Hindwinga reddish 8. 

Hindwinga with apical half dark purplish piVcAm. 

8. Forewlngs yellowlah with numerous red lines talliphyllvt. 

Forewings purple^reddish with yellow spots Mioepikat. 


7. EpintCTlOA CAX.UPHYLLA, n,Bp. 

[xoXXl^XXor, with beautiful wings.] 

<J9. 20-24 mm. Head red* aides of crown and lower half of 
face pale yellow. Palpi and antennae red. Thorax pale yellow; 
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two lateral spOt« and bane of collar, a bar acrose tegul», and a 
broad cruciform mark, red. Abdomen reddiKb. Logs pale 
yellowish partly suffused with reddish ; anterior pair red, basal 
half of tihisc And first tarsal joint pale yellow on external surface. 
Fore wings elongate-oval, costa rather strongly arched, apex 
rounded, termen obliquely rounded ; pale yellow with red 
lines on veins and on basal portions of costa and inner margin; 
several longitudinal red lines in disc; an inwardly oblique line of 
slightly darker colour across basal portion of cell; a similar short 
inwardly oblique line from end of cell to dorsum ; a short 
outwardly oblique line before apex commencing from vein 9, 
crossing 7 and 8 at their bifurcation, bent inwards at vein 
6 to end on vein 5; cilia red, apices 3^elIowisJi. Hind wings with 
termen slightly excavated before tornus; reddish; cilia reddish, 
in excavation whitish. 

This species has been mistaken for Lactiira mactata, Feld., but 
the venation should be a sufficient distinction. The oblique line 
crossing the distal veins is characteristic. 

Var. tenuilhi^a. 

[Tenuis, slender, linea, a line; with slender lines.] 

Differs from the type as follows All red markings except 
cruciform mark on thorax, and oblique lines on fore wings much 
reduced or absent. 

Though very different in superficial appearance the markings 
where traceable agree accurately with tjrpe. Both forms were 
taken together, and I have no doubt they represent the same 
species. 

Type in Coll. Turner, 

Q. Brisbane and Mt. Tambourine; a series taken in Kovember. 

8. EpIDICTIOA CRI8TATA. 

Cypiasia criatata^ Butl, Trans. Ent. Soc, 1886, p. 383. 

Stuumiu ccdlianihes^ Low., Trans. E, Soc. S.A. 1894, p. 111. 
Enaemia Turn,, Trans. E* Soc. S.A. 1900, p. 14. 

Type in British Museum. 

N.Q. Mackay (Lower) — Q. Gyinpie. 
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9. Epidictica THiospiLA, n sp. 

[^tioVf sulphur; tnrtXor, a spot; with pale yellow spots.] 

(J. 27 mm. Head orange; face and palpi yellowish. Antennw 
yellowish; towards base orange. Thorax dull purple-reddish; 
collar and apex of tegulie pale yellow. Abdomen reddish. Legs 
reddish. Fore wings elongate-oval, costa rather strongly arched, 
apex rounded, ternien oblitjuely rounded ; dull purple- 
reddish; edge of dorsum, of basal third of costa, and of apical 
fourth of costa, orange; spots pale yellow; a large triangular spot 
on costa near base; a smaller spot opposite this on dorsum; a 
second costal spot at |; several small indistinct spots in posterior 
part of disc ; a narrow pale yellow terminal band, its anterior 
edge indented above middle; cilia pale yellow. Hind wings and 
cilia reddish; veins 4 and 5 connate. 

Type in Coll, Wulsingham. 

N.Q. Mackay; one specimen (Meek)* 

10. Epidictica pilohriii, 

’Calligenia pilcheri^ Luc., Proc. Linn. Soc. N.8.W. 1891, p. 279. 

9. 20-22 mm. Head reddish-orange. Palpi reddish-orange. 
Antennee blackish, near base reddish-orange. Thorax purple- 
reddish; two spots on tegulaa and a large posterior spot reddish- 
orange; apices of patagia and a pair of lateral spots pale yellowish. 
Abdomen reddish-orange. Legs blackish irrorated with reddish- 
orange and whitish. Fore wings elongate-oval, costa rather strongly 
arched, apex rounded, termen obliquely rounded; purple-reddish; 
spots pale yellowish; those on costa and dorsum partly suffused 
with reddish-orange; a large squarish spot on costa at a smaller 
spot on costa at an elongate subtriangular spot on mid-dorsum, 
preceded and followed by a small spot in disc; a small spot before 
tomus, two terminal spots, and two or three dots in posterior 
portion of disc; cilia reddish-orange, at tornus interrupted by 
purple-reddish. Hind wings purple-rerldish; basal ^ and costa 
reddish-orange; cilia purple-reddish, on tornus and inner margin 
reddkh-mrange. 
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Type in Coll. Lucas. 

Q. Rockhampton (Lucas), Bundal)erg, and Brisbane; in 
November and March. 

No doubt this species is somewhat variable ; I have not seen 
the male. 

Gen. 4. L a c t r ii a. 

Lacturay Wlk,, Brit. Mum. Cat. ii. 485. 

Head smooth. Antennae in male slightly serrate, very minutely 
ciliated. Tongue well developed. Maxillary palpi Jiiinute. 
Labial palpi rather short, porrect, with appressed scales; terminal 
joint as long or rather shorter than second, rather stout, tolerably 
pointed. Fore wings elongate-ovate; with 12 veins all se|mratc, 
2 from near angle. Hind wings with veins 4 and stalked or 
rarely connate, 6 and 7 tolerably parallel. 

Type, L, dive»y Wlk. 

This genus includes and supersedes Dianmay Wlk., Themiaciiray 


Wlk., and Cyj)ianay Wlk. 

1. Forewlngs with numerous red lines parallel to veins 2. 

Forewings with veins not outlined with red 6. 

2. Forewings marked with grey 3. 

Forewings without grey markings 4. 

3. Forewlngs with a large apical grey blotch t^tgkUa, 

Forewings with apex yellowish. 

4. Forewlngs with oblique purplish lines 6. 

Forewings without purple lines 

5. Purplish lines suffused and connected in disc tupoecila. 

Purplish lines narrow, separate..., macUxt^n,, 

6. Forewlngs with yellow or white blotches on apex and tomus. 

Forewings without blotches on apex and tomus 7. 

7. Forewings reddish caminaea. 

Forewings fuscous divejn. 


IL Lactura egrkoiblla. 

[Egregius, distinguished.] 

Cyptasia egregiella, Wlk., Brit. Mus. Cat. xxxv. p. 1837. 

9 . 22 mm. Head and thorax whitish with reddish markings. 
Palpi, antennse and abdomen reddish. Forewings elongate-ovate 
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co»ta moderately arched, apex rounded, termen obliquely rounded; 
whitish with reddish linos on veins ; a large triangular grey 
blotch, its apex at mid-costa, its base along nearly the whole of 
dorsum, containing several whitish spots near dorsum; a large 
apical grey blotch; cilia wliitish. Hindwirjgs and cilia reddish. 

My only example is in poor condition, but the above description 
should l>e suthciont for recognition. 

Type in British Museum. 

Wide Bay (OlHff). 

Walker gives ‘‘ Swan River, from Mr. Diggies^ Collection/' but 
this is certainly an error. Probably Diggles' specimen was taken 
near More ton Bay, Queensland. 

12. Lactura labtifkra. 

[Laetifer, joyful, pleasing.] 

Thf^mincyra Wlk., Brit Mus, Cat. xxxi. p. 258. 

Ena**mi(% pyrochrym^ Low.,. Trans. R. Soc. S.A. 1894, p. 111. 

fjg, 30“32 mm. Head pale yellow, upper margin of face and 
middle of crown reddish-drange. Palpi pale yellow. Antennie 
reddish-orange. Thorax pale yellow with a central grey stripe 
bifurcating postjrioriy; bases of tegula?, a spot behind tegulie, 
and centres of patagia reddish-orange. Abiiomen reddish-orange, 
beneath pal© yellow. Legs pale yellowish; anterior pair reddish- 
orange; femora tinged with reddish-orange. Forewings elongate- 
ovate, costa strongly archeti, apex rounded, termen rounded, 
slightly oblique; pale yellow, veins outlined with reddish-orange; 
with two grey fasciw interrupting streaks on veins; first fascia 
from mid-coBta to near base of dorsum; second fascia confluent 
with first on costa, outwardly curved, narrowing in disc, to dorsum 
at connected by a dorsal streak with first fascia; from it are 
given oflf a broad central streak to termen, a short oblique streak 
to tornus, and a fine streak along dorsum to tornus; cilia pale 
yellow. Hindwings and cilia reddish-orange. 

Type in British Museum. 

N.Q. Cairns (Lower)^Q. Bundaberg, Brisliane. 
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13. Lactura ERyTHRAcrris. 

[fpvBpfk) red.] 

JSnaemia erythractin^ Meyr., Tran», U. Soc. S.A. 188C, p. 1043. 

(J5. 26-32 mra. Head reddish; sides of crown and face pale 
yellow. Palpi and antenna* reddish. Thorax pale yellow; an 
anterior cruciform mark and a posterior spot red; posterior ex- 
tremity pale yellow: collar narrowly red at base; tegulse red, apex 
and a spot near base pale yellow. Abdomen reddish. Legs 
reddish; internal surfaces yellowish. Forewings elongate-oval, 
costa rather strongly arched, apex rounded, termen obliquely 
rounded; pale yellow with red lines; a narrow line along costa to 

another along inner margin to J, basal portion broad, median 
portion sometimes obsolete; a short streak along basal part of 
vein 12; a streak along vein 11 to costa; cell broadly outlined, 
incompletely so along submedian, crossed towards base by an 
oblique line which is prolonged to dorsum at beyond this it 
is divided by a median line, each division containing a short 
longitudinal streak; a strong line from end of cell to dorsum at J; 
veins 2 to 10 outlined; cilia red, apices pale yellowish. Hind- 
wings and cilia reddish. 

Type in Macleay Museum. 

N.Q, Townsville, in January, a series received from Mr. F. P. 
Dodd; Bowen (Meyrick). 

Distinguished by its large size and absence of oblique dark 
lines. 


14. Lactura eupoecila, msp. 

[fwroiiciAor, variegated.] 

23-20 mm. Head red; sides of crown and face pale 
yellowish. Palpi red, terminal joint pale yellowish. Antennae 
reddish. Thorax pale yellow; base of collar, two lateral spots on 
collar, margins of patagia, and an anterior cruciform mark red; 
a posterior dot purple-grey; posterior extremity pale yellow* 
Abdomen red, lower surface, and in $ also apex, pale yellow. 
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I^egs pale yellowish suffused with reddish; anterior pair reddish, 
basal half of tibiaB and first joint of tarsus pale yellow on external 
surface. Pore wings elongate-ovate, costa rather strongly arched, 
apex rounded, termen obliquely rounded; pale yellow with red 
lines along veins; two strong oblique purple-grey lines; first from 
costa at I to inner margin near base, narrowly interrupted near 
costa; second from beneath costa near apex to inner margin at 
dilated on inner margin and connected with first fascia in disc, 
its costal half being represented by short streaks on veins; in 
addition to red lines on veins there are a bisecting line and several 
other lines in cell, and a line along inner margbi, and at base of 
costa; cilia red, apices pale yellowish. Hind wings and cilia pale 
reddish; in 9 deep reddish; veins 3 and 4 short-stalked in 
closely approximated in 9 * ■ 

* A series including the type in Coll. Walsinghani. 

N.Q. Cedar Bay, near Cooktown (Meek). 

There appears to bo a constant sexual difference in the colour- 
ation of tlie hind wings and abdomen. 

15. Laci’ura maotata. 

[Mactatus, honoured.] 

Mieza mactata, F. and R., Boise Nov, pi. cxxxix. fig. 44. 

(J 9 . 19-20 mm. Head pale yellow, centre of crown reddish; 
face whitish. Palpi whitish; external surface of second joint 
reddish, Antennae red. Thorax pale yellow, margins of tegulw 
and patagia and a broad central stripe not reaching posterior 
extremity red. Abdomen reddish, beneath whitish. Legs pale 
yellow tinged with reddish; anterior pair mostly red. Forewing^ 
elongate-nvate, costa rather strongly arched, apex rounded, 
termen obliquely rounded, pale yellow with red streaks along 
veins, and additional longitudinal red streaks in disc; two narrow 
oblique purple-grey fasoiss; first from dorsum at J towards but 
soaroely reaching costa at second from dorsum at | nearly to 
apex, interrupted in disc, e^ith two narrow processes anteriorly, 
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one on and the other near dorsum, but not reaching first fascia; 
a narrow red terminal line; cilia pale yellow, bases red. Hind- 
wings and cilia reddish. 

N.Q. Cape York (Felder), Kuranda, Geraldton (Johnstone 
River); in October and November. 

Smaller and narrower- winged than the preceding, the fasciie 
narrower, not connected, the second fasciae without processes to 
termen. Felder’s figure is coarse and inaccurate, but may fairly 
be assumed to represent this species. 

16. LaCTCKA SUKFU8A, 

Dianma Wlk., Brit. Mus. Cat. ii. p. 488. 

Dianasa (?) ohscura^ But!., Trans, Ent. Hoc. 1877, p. 346. 
Hypoprepia haematopttB, F. & R., Reise Nov. pi. 139, f. 54, 55. ^ 

(JQ. 40-46 mm. Head yellow, in 2 white. Palpi yellow, in 
$ white, apices fuscous, Antennae dark fuscous ; basal joint 
yellow, in $ whita Thorax red, anterior margin broadly yellow 
in (J, white in patagia except bases in $ grey. Abdomen 
red, beneath ochreous- whitish, sides in $ grey. J^gs dark fuscous; 
femora red. Forewings elongate-ovate, costa rather strongly 
arched, apex rounded, termen slightly rounded, oblique; grey, in 
2 sometimes pale red; a red streak along fold, and another mid- 
way between fold and costa, commencing at a broad yellow 
stripe along costa to terminating abruptly, in 2 white; costal 
edge red; a dark red dot in costal stripe near base, and a second 
elongate spot on lower edge near middle; two red dote, above 
dorsum at ^ and a triangular blotch at apex and another at 
tornus, margined in disc by red, yellow in <J, white in 2; cilia 
yellowish, in 2 whitish. Hindwings and cilia red, in $ termen 
and cilia sometimes suffused with dark grey. 

Var, ohscuray Butl.— Forewiaga exactly as in type, but 
ground colour darker. Hindwings and cilia blackish-fuscous. 
Abdomen above blockish-fusoous, irrorated with red near base. 

Q. Brisbane. Felder^s locality, Assam) is probably erroneous. 
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17. Lactuka caminaba. 

[jca/iMwj, a furnace; tiery red.] 

Enaemia caminaeOf Meyr., Proc. Linn. Soc. N.S.W, 1886, p.l044. 

Type in Australian Museum. 

N.S.W. Newcastle (Meyrick). 

18 . Lactura divks. 

* 

Lactura divcB^ Wlk., Brit. Mus. Cat. ii, p. 485. 

(Jj. 28-32 mm. Head reddish; face pale yellow. Palpi and 
antentuB black. Thorax blackish; with a large posterior pale 
yellow spot. Abdomen black; sides red; tuft yellowish. Legs 
black. Fore wings elongate-oval, costa moderately arched, apex 
rounded, hindmanrgin obliquely rounded ; purple-blackish, with 
seven rather large roundish pale yellow spots; a spot at base; a 
second beneath costa at third above dorsum at fourth 
in disc beyond middle; fifth lieneath and internal to fourth; 
sixth small just above inner margin before tornus; seventh 
small, somewhat suffused, partly bisected by a dark line on vein 
in disc at cilia dark fuscous, apical if from before apex to 
middle of termeu pale yellow. Hind wings fuscous ; basal 
portion, except near inner margin, reddish; cilia fuscous, i^ith a 
darker basal line. 

Type in British Museum. 

N.Q. Townsville, in March; a series bred by Mr. F. P. Dodd. 

Gen, 5, E f o p s i a, gen.uov. 
conspicuous.] 

Head loosely scaled. Tongue present. Palpi short, recurved, 
emootli-soaled; second Joint short; terminal joint ^ second, rather 
short, tolerably acute, apex just reaching base of antennse. 

in male simple, with short even ciliations (|). Thorax 
smooth. Posterior tibiae smooth-scaled. Forewings with veins 
2 and 3 on a long stalk from angle, 7 and 8 separate, 7 to termen. 
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Hiridwings with diHCO-collular sharp]}' angled, 3 and 4 from a 
point, 5 from middle of cell, 6 and 7 short-stalked. 

Very distinct in the stalking of veins 2 and 3 of forewings, and 

6 and 7 of hindwings. 

19. Epopsia metrkta, n.sp. 

[^tTprjrdt, measured*] 

(J. 20 mm. Head yellow, back of crown red. Palpi red, ter- 
mina) joint mixed with pale yellow. Antennae red, towards apex 
whitish. Thorax red; a central spot and basal | of tegulae 
bright yellow. Abdomen reddish. Legs reddish; middle tibiae 
and tarsi, and posterior tarsi yellowish. Fore wings elongate^ 
oblong, costa moderately arched, apex round-pointed, ternien 
obliquely rounded; dull red; markings bright yellow, an inwardly 
oblique fascia from costa before middle to dorsum at a tri- 
angular spot on dorsum before torn us; apical part of termen 
narrowly pale yellow; cilia red, towards apex pale yellow. 
Hindwings and cilia red. 

Type in Coll. Walsingham. 

N.Q. Cedar Bay near Cooktown (Meek). 

Gen, 6. Hbdvoharis, gen.nov. 

[ijdvxap^y, sweetly joyous.] 

Head smooth. Tongue present. Palpi short, recurved, with 
appressed scales; terminal joint shorter than second, pointed. 
Antennee of male simple, very minutely ciliated. Porewings 
eloagate^vate; with twelve veins, 7 and 8 stalked, Hindwings 
with eight veins, all separate, 5 approximated to 4 at base, 6 and 

7 tolerably parallel, 

20. HtCDYOilARlS phobkorapta, n.sp. 

[<l>otp6ei dark red; ^atrrcij, dyed.] 

<J. 16 mm. Head and palpi orange-reddish. Antenna blackish. 
Thorax purplish-red; with a pair of postmedian lateral whitish 
spots. Abdomen purplish-red; some basal hairs, lower and lateral 
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surfaces orange. Legs whitish mixed with dark fuscous. Fore- 
wings elongate-oval, costa rather strongly arched, apex rounded, 
hindmargiri obliquely rcmnded; purplish -red, markings whitish; a 
longitudinal line in disc at three small spots in a line above 
dorsum; a spot close to dorsum before tornus; a dot at end of 
cell; a broad ish line along termen, dilated at extremities, not 
reaching tornus ; cilia purplish-red. Hindwings thinly scaled; 
purplish-red; some orange hairs near inner margin; cilia purplish- 
refl. 

Type in Coll. Turner. 

Cj. Brisbane; one specimen in March. 


SpECIKS UNBICCOONISKn OR BEtONGINO TO OTHER FAMILIES. 

21. Miezil (}) picta^ F. and R., Reise Nov. pJ. 138, f. 49. “Aus- 

tralia, Cape York.’* 

22. Miem (!) erythrocera^ F. and R., ci^., pi. 138, f. 53. “ Aus- 

tralia, Cape York.” 

23. Mieza (?) phoinodea, F. and R., op, cit^ pi. 139, f. 37. “Aus- 

tralia, Cape York.” These three species are unknown tome. 

24. Polynena macvlomt Turn., Trans. R. Boo. 8. A. 1898, p. 201. 

I am inclined to refer this genus to the Golechiidoi. The 
posterior tibiw are hairy, not smooth-scaled as stated. 

25. QMiihautrm ha^ilica, Turn., op, cit, 1900, p. 15. I now refer 

this genus to the (Ecophoridoi, 

26. GeraiophyBtii% mpha^roaiicha, Meyr., Proc. Linn. Soc. N.8. W. 

1886, p.l045. This genus should, I think, be referred to 
the (ScophoridcB in the neighbourhood of Paeoadia, The 
4 posterior tibiae are certainly hairy. 

27. Thyrideetia paephonmim^ Meyr,, op, cit,f 1886, p. 1046. I do 

not know this species. 


INDEX TO HYPONOMEUTID.^fi. 


Atteva, Wlk. ... 
Efxbiofxca, n.g..,. 
EromA, n,g. ... 


Genera. 


No. 

2 

9 

5 


Heovckaris, n.g. 
Hyponomextta, Latr, 
Laotvra, Wlk. ... 


No. 


6 

1 

4 
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Species. 

Synonyms and unrecognised Species in Italics* 

albiffuttata* Zel ... 4 f »tar»Io«a. Tarn 

... 24 

batuica. Turn. ... 

... 24 

metreta, n.w 

... 19 

caUianthes^ Low. ... 
oalllpbyUa, n.ap 

S 

7uixoleijea^ Turn. 

... 8 

... 7 

myriosemus, Turn. 

2 

oaminaea, Meyr 

... 17 

niphocosma, n. sp. 

!!! 3 

oharopis, n.sp 

... 0 

obacura, ButL 

... 16 

oristata, Butl. 

... 8 

phoenobapta, n.sp. 

... 20 

dives, Wik 

... 18 

phoetiodeg, F. d: R. 

.. 28 

ogregiella, Wlk 

... 11 

picta^ F. & K. 

... 21 

erytnractU, Meyr. 

... 13 

pilcheri, Luo 

... 10 

^ythroceray F. & B. 

... 22 

pnepbonwiUf, Meyr. 

... 27 

eupoecila. n.^ 

.. 14 

pusiulellus, Wlk 

... 1 

haemaiopnt, Fl & R. 

... 18 

pyrochrpfKt , Low. 

... 12 

intemellus, Wlk. 

... 1 

Meyr. 

... 26 

laetifera, Wlk 

.. 12 

auffuaa, Wlk 

... 16 

mactata, Feld 

... 15 

1 thiospila, n.sp 

... 9 
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X0TK8 AND. EXHIBITS. 

Mr. Kesteven recorded the occurrence in Sydney Harbour of 
Amphi» contrarin^ Desh. The species was originally described 
from Bourbon, but has lately (in the Society’s Frooeedin'gs for 
1900, Vol. XXV., p. 731) been recorded from the mouth of the 
Nambuccra Kiver, N.8. W., by Mr. C. Hedley. Early in January 
of the present year Miss K Parkes obtained a single small valve 
from Balmoral Beach, Sydney Harbour. 


WEDNESDAY, APRIL ‘JOth, 1903. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, April 29th, 1903. 

Dr. T. StoriQ Dixson, President, in the Chair* 

Messrs. H, L Jensen, Sydney University; and Walter G. 
WooLNOUGH, B.Sc., Adelaide University, were elected Ordinary 
Members of the Society. 

ThePreaident announced that, under the provisions of Rule xxv., 
the Council had elected Professor David, B.A., P.R.8., P.G.S., 
Mr. Henry Deane, M.A., F.L.S., Jcc., Mr. J. H. Maiden, P.L.S., 
andf the Hon. James Norton, LL.D., M.L,C., to be Viok-Peesi*- 
dents; and Mr. J. R. Garland, M.A. (56 Elizabeth Sti*e66), to be 
Hon. Trsascebr, for the current year. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 9 Vols,, 50 Ports or Nos,, 2 
Bulletins, 4 Reports, 10 Pamphlets, and 5 Miscellanea, received 
from 48 Societies, dm., and 3 Individuals, were laid upon the 
table. 
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AU8TRALTAN FUNGI, NEW OR UNRE{X>RDE1). 

DECADES TTT.JV. 

Bv D. McAlpivk, CoKfiKSPONDiNfi Mkmbkk. 

Of the Fungi Jiere recorded 15 are new species and 14 genera 
are represented. The Orchids, which are generally comparatively 
free from fungi, contribute tvro, one of the genera (AmeroHjx^rmm) 
being new to Australia. The imported Caj>eweed, although ho 
common and widespread, is usually particularly clean, but two 
new species have been found upon it. The Kangaroo Grass has 
likewise yielded two which are new. It is interesting to find 
parasitic fungi upon such native parasitic flowering plants as 
CfUfitj/thfi and L(yt'(mthuH. 

The Leaf-curl of the Peach is only too well known in Australia, 
but the Pear- leaf Blister due to ExoaMuH hudlacus m now recorded 
for the first time, and care should be taken to prevent its spread. 

21. Amkrospokium rhodospermum, n«8p. 

On large discoloured pale patches of still green leaves. Peri- 
thecia densely gregarious, black, erumpent, ultimately superficial, 
disoiform or sometimes elongated, ruddy brown by transmitted 
light, membranaceous and composed of polygonal eells, astomatous, 
at first bald, soon surrounded at the margin and scattered all over 
with stiff hairs, 120-160 g diam.; bristles dark brown, paler at 
apex and blunt, cylindrical, slightly swollen at base, curved 
inwardly at margin, thick-walled, continuous or 1 -septate, 
30-35 X 5-7 p. Sporules very pale pink, crescent-shaped, acute at 
both ends or occasionally blunt at one end, continuous, 18-21 x 

4-4 Jm- 
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KiUara, Yic. ; on living leaves of a flowering specimen of Diuris 
pedunculaM^ R.Br; Oct, 1902. 

Although this orchid is rather a common one, only a single 
diseased specimen was found. The lower linear leaves and one 
of the three upper bract-Uke leaves were affected. The lower 
leaves were densely crowded on both surfaces with the black soot- 
like fungus in patches, while the upper leaf was mainly attacked 
on the outer surface. The basal leaves ultimately shrivelled up 
and withered, but the plant otherwise looked as healthy and 
vigorous as the numerous unaffected specimens growing near. 

22. Ascochyta anthistiriab, n.sp. 

Perithecia black, erumpent, scattered, elongated, lenticular, 
depressed, dark brown by transmitted light, membranaceous, witli 
central round pore, 150-175x 105-115^. Sporules numerous, 
bright olive in mass, pale individually, elliptical, 1 -septate, not 
constricted at septum, rounded at both ends but slightly tapering 
towards one end, 10-11 x 44 

Leongatha, Vic. ; on dry, discoloured, shrivelled portions of 
living leaves of Anihistiria amtraiis^ associated with Sphardla 
anihistirim^ n.sp., of which it is probably the pycnidial stage; 
Nov,, 1902. 

This species differs from A. graminicola^ Sacc., in the larger 
perithecia and the elliptical, olivaceous spores. 

23. Ascochyta cryptostbmm^, n.sp. 

Spots irregular, indefinite, dark-coloured, on upper surface of 
leaves. Perithecia black, punctiform, erumpent, scattered or 
loosely i^regarious, golden-yellow by transmitter! light, depressed- 
globose, membranaceous, fragile, with apical pore, 1 40-170 ^ diam. 
Sporules hyaline, cylindrical, rounded at both ends, straight, 1- 
septate, not oonstriOted at septum, 7-10 x 2^-3 /a. 

Doncaster, Vic.; on brown withered leaves of CrppioBUmma 
^endulacmmt R.Br.; Oct, 1902.* 

It diSers from A, microt^om^ Trail, in the much larger peri- 
tbecia which are not densely gregarious, and the slightly longer 
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sporule^ which are always straight and never curved. Thin 
species occurred on leaves with Septoria per/oram^ McAlp,, which 
had evidently caused their withering. 

24. Ascoohyta HyACiNTHi, Tasai. 

Killara, Tie.; on languishing leaves of Agapanthis umheZlatui*f 
UH^rit; Oot., 1902. 

This species evidently agrees with that described and figured 
by Tasai (Kev. Myc. p. 169, 1896) on Hyacinthm oTneAitnUa, in 
Italy, but the brown perithecia are crowded and very erumpent, 
not embedded as figured. 

25 . Cbhcospoiia louanthi, n.sp. 

Tufts minute, black, gregarious, seated upon definite, orbicular, 
raised dark brown spots, which may be confluent, 1-2 mm. in 
diam.f on both surfaces of leaf. Hyph«e straight or slightly 
flexuous, simple, dark olivaceous,*!- or few septate, 36-40 x 4^-5^. 
Conidia straight or curved, pale olivaceous, rounded at both ends, 
generally with bulbous or slightly swollen base, fi-S-septate, here 
and there constricted at septa, variable in length, 60-105 x 4-4 J 
average 60-80 ^ long. 

Bandenong Creek, Vic.; on living leaves of LoranthuB pmduhm^ 
Sieber; Nov., 1902 (C. French, Jr.). 

The swollen, often confluent, dark brown, raised spots, like 
pimples on the leaf, are very striking and ai*e crowded with the 
dark minute tufts, often seemingly merged into one mass. 

26, CORVNKOM ACACliE, n.Sp. 

Pustules minute, elevating and rupturing epidermis, on greyish 
centre of dark brown, orbicular, definitely circumscribed spots, 
with greenish margin, on both surfaces of phyllode, 1-2 mm. diam. 
Conidia bright olive, cylindrical, rounded at both ends and some- 
times slightly tapering, often towards attached end, usually 6-6- 
septate, not constricted at septum, straight, or slightly flexuous 
ond curved, generally 49-52 x 6-6 /*, but may only reach a length 
of 36^, on short, hyaline basidia, long. 
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Australian Alps, Via (Walter ) ; on phyllodes of A^sacia 
penm7ierviSf Hieber, : Werribee, Vic. (Robinson); on phyllodesof 
Aoticia pycnant^io, Benth. 

The characteristic spots with the raised and bursting pustules^ 
the cylindrical septate eonidia which may be bentor flexuouSi and 
the very short baaidia distinguish this species, 

27. Cyunurobpobium eucalypti, n.sp. 

Spots definite, grey, generally with distinct raised ruddy brown 
margin, usually roundish but may be angular or irregular, isolated 
or oonfiuent, on both surfaces of leaf, ultimately thin, brittle and 
cracking, very variable in size, from 2-3 mm. to 1 inch in diam. 
Pustules amphigenous, but more numerous and crowded on upper 
surface, at first covered by epidermis, then erumpent, globose, 
dark coloured. Oonidia golden-yellowish in moss, hyaline indi- 
vidually, straight or flexuous, but generally crescent-shaped, acute 
and tapering at both ends, more gradual at outer end, 3-septate, 
not constricted at septum, guttulate, 50-56 x 3J-4 (jl; basidia very 
short, hyaline, slender, 8-10 long, 

Dandenong Creek, Vic.; on young green leaves of EucaJfyptm 
melliodorat A. Cunn.; Nov., 1902 (C. French, Jr.). 

This id a very distinct species, witli its large and definite grey 
spots dotted with the numerous dark pustules, and the eonidia 
very constantly 3-septate, When the leaf is moistened the oonidia 
have a tendency to oo^e out in dirty yellow masses. 

28. Dimrrium ORstouLATUM, n.sp. 

Spots numerous, orbicular, sooty black, on upper surface of 
green leaves, sometimes confluent, 2-3 mm. diam. Mycelium of 
spots orustaceous, forming a pavement of pale olivaceous, closely 
adhei^nt and appressed, thin-walled septate filaments, varying iit 
breadth but averaging about 7 surmounted by dark brown, 
fleXttoUs, labyrinthine, thiok-ooated septate filaments, about the 
smne thickness but often swollen. Oonidia lateral on branches of 
the brown mycelium, similarly coloured, Puocinia-like and lower 
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cell somewhat tapering towards point of attachment, slightly 
constricted at septum, 15-17 x 8-9 f*, but varying in size. 

Asci clavate, sessile, rounded at free end, 8-spored, 95-105 x 
24-28 ft; paraphyses hyaline, slender, branching towards apex, 
about length of ascus. Sporidia distichous and monos tichous 
towards base, olive, slipper-shaped, 1 -septate, unequally celled, 
upper smaller, rounded at apex, of equal thickness throughout, 
lower larger, slightly bulging at centre and tapering towards free 
end, 30-35 x 10-11 

Australian Alps, Vic. (Walter); on living leaves of GretMlea 
victorim^ F.v.M. 

D. orhiculare (B. C,), Ell. Ev., on leaves of IleXy has 

orbicular crustaceous patches, but they are up to 1 cm. diam.; 
the peritheoia are much smaller and amphigenous; and the sporidia 
are considerably broader. 

In Saccardo’s ‘Sylloge Fungorum" (Vol. xvi.) the genus 
Dimeroaporium is divided into two subgenera, according as the 
sporidia are hyaline or coloured. There is a general convenience 
in thus distinguishing genera, and while Dinterosporium^ FckL, 
will be reserved for those species with colourless sporidia, 
Dimeriumy Sacc. k 8yd., will include those with coloured sporidia. 

Adopting this classification the seven known Australian species 
will be arranged as follows ; — Dimerosporitvm ludwgianum^ Socc.; 
2), pmrvvlumi Cooke ; Dimerium aecedem^ Sacc. ; 2). synaphem^ 
Henn.; 2>. tfj^manicum^ Mass.; D. iarrietim^ Cooke & Mass.; 2>. 
oid>icvlatum^ Mo Alp. 

29. Exoascus nutLATUs, Fckl. 

Killara, Vic.; on living leaves of Pear-tree; Oct., 1902. 

30 . Glososporium waltbri, n.sp. 

Pustules gregarious, minute, slightly elevated, becoming black, 
at first covered by epidermis, finally ruptured, up to 200 ^ diam., 
on both surfaces of leaf but mostly on under, discoloured portion 
with distinct black margin edged with brown. Conidia hyaline, 
cylindrieid, rounded at both ends or somewhat acute, 21-23 x 4^; 
basidia slender, usually shorter than conidia, about 14-17 longt 
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Buffalo Mountains, Vic. (Walter); on living leaves of Drimys 
^aromatica^ F.v.M. 

The diseased portion of the leaf is a light grey on the upper 
surface and a pale fawn on the under, bo that it is distinctly 
marked off from the ordinary green portion. The conidia are 
guttulate in the early stages, and there is a tendency to segrega- 
tion of the protoplasm as if there was spurious septation. On 
treatment with Hchulsje’s solution they are stained yellowish and 
sometimes a deep brown, with marked separation of the proto- 
plasmic contents. 

This species differs from G. magnolimy Passer., in which the 
conidia are from 8-12 /i long; also from 6r. ha^ncddianunt^ Sacc. 
& Roum., in which they are 12-15^ long. 

I liave named this species after Mr. C. Walter, of Melbourne, 
who found it, and who has contributed a number of other species 
to the fungus-flora of Australia in the course of his extensive 
botanical collecting trips. 

31. Helminthospokium ORAMIKBOM, Rabh. 

Killara, Vic.; on leaves and leaf -sheaths of Barley; Sept, 1902, 

This fungus has only hitherto been observed in Germany and 
Sweden. It attacks the lower leaves, causing them to wither and 
become yellow, although it does not seem to produce great injury 
otherwise. It does not attack cereals other than Barley. 

32. Hbnosbsonia orandispora, n.ap. 

Perithecia densely gregarious, immersed, black, dark brown by 
transmitted light, globose, membranaceous, 120-140 /« diam., 
forming black expanded Indeterminate patches, more particularly 
on upper surface of leaves. Sporules numerous, smoky-browni 
cylindrical, rounded at both ends, straight but generally slightly 
curved, 3-5-«eptate, not constricted at septum, with finely granu- 
lar contents, 50-60 x 5-6 g. 

Wangaratta, Vic.; on leaves of young sapling of EucalyptuB 
sp.; Sept, 1899. 
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It differs from //. mcalypti^ Cooke Jb Hark., in wliich the peri- 
thecia are collected in orbicular spots, and the 3-septate sporules 
are only *20/* long. 

33. Phoma romuleac, n.sp. 

Perithecia minute, black, punctiform, gregarious, erumpent, 
globose, dark brown by transmitted light, membranaceous, finn, 
of parenchymatous texture, with distinct mouth, 100-112 
diam. Sporules hyaline, minute, ellipsoid, 4 J x 2-3 

Armadale, Vic.; on leaves of Eomnlea hidbocodlum^ Sebast.; 
Aug., 1902. 

It differs from P. iridis^ Cooke, in the perithecia being erum- 
pent, and the sporules much shorter. 

This fungus seemed to kill the plant, since the leaves were 
quite withered except for a small green portion sometimes towards 
the base, and the plants badly affected had generally lost their 
hold of the soil. This introduced plant is widely spreail around 
Melbourne, but so far only occasional diseased plants have lieen 
met with. 

34, Phoma vittadini^, n.sp. 

Perithecia minute, black, punotiform, erumpent, slightly 
gregarious, globose, membranaceous, tough, witli apical poi^, 
100-130 ^ diam. Spores hyaline, elliptical to oval, minute, 1* 
guttulate, stained yellowish-green by Schulze^s solution, 4-4^ 
long; basidia slender, hyaline, about same length as spore. 

Malvern, near Mdbourne, Vic.; on dead or dying branches of 
Viitadhfia mtstralw^ Rich.; Sept., 1902. 

It differs from P. herhwnm^ West., in the smaller and shorter 
spores, and in being only 1 -guttulate. 

36. SspTORiA BETJB, West. 

Port Fairy, Vic.; on leaves of milgavis^ L.; Aug., 1900. 

36. SBPTOniA FJSRFORANB, n.Sp. 

Spots on upper surface, dull greyish-brown, orbicular, sometimes 
conduent, slightly raised, definitely oircumsoribed, ultimately 
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becoming holeH, 5-10 mm. in diam. Ferithecia minute» black, 
punctiform, gregarious, slightly erumpent, globose, membrana- 
ceous, of parenchymatous texture, with papillate mouth (24 /t), 
80-90 fi diam. Hporules generally slightly curved, sometimes 
straight, hyaline (stained yellowish by Schulze’s solution), 3- 
septate, acute at both ends, slender, average 28-31 x 2-2 1 

Doncaster, Vic.; on living leaves of Cryptostenima cjdmidn- 
R.Br. (Cape weed); Oct., 1902. 

This species differs from S. martini% Cooke, found in Victoria 
on Bf*dfordia aalicirui^ DC. ( *“ Bedfordii^ F.v.M.), in the, 

decided greyish-brown spots, and in the 3-septate sporules which 
are very regularly 28 /m long. The Cape weed known also as “Cape 
Dandelion,” is a native of South Africa, and coming from a 
climate somewhat similar to our own, has spread rapidly and 
extensively. But hitherto no fungus has been recorded on it, 
either hero or in its native home, and now this one has been 
found associated with Ancochyta crypU> 9 temmat^ Me Alp. The 
specific name has been given on account of the spots affected by 
the fungus often becoming perforated. 

37. SKPaoKU THEJUVMITR/E, n.sp. 

Spots whitish, surrounded by dark margin, roughly oval, on 
upper surface of loaf, 2-3 mm. long. Ferithecia minute, black, 
punctiform, erumpent, dark brown by transmitted light, depress^- 
globose, membranaceous, with minute pore, up to 105 p diam. 
Sporules hyaline, rod-like, continuous, straight, very occasionally 
slightly curved, 2-5-guttu!ate, 14-16 x 1-2 /u. 

Ring wood, Vic.; on languishing, partially brown leaves of 
Thdymitm Lindl.; Oct., 1902 (C, French, Jr.). 

The peritheoia and sporules generally agree with those of 8. 

Sacc., which was found in*Siberia on the languishing 
leaves of an undetermined orchid; but the spots are oUve-greeu 
.and on both surfaces, while in S, vrehideamm^ West., the eppiniles 
mne 18-22 p long and 6-8-gattulate. 
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38. Sphj&rrlla ANTHiSTiRi^, n.sp. 

Perithecia minute, black, punctiform, erumpent, gregarious, 
generally running lengthwise in lines, globose, membranaceous, 
with apical pore, on both surfaces of withered portion of leaf 
but mainly on upper, 100-120 fi diam. Asci oblong to oblong- 
cylindrical, slightly swollen, then narrowing at base, sessile, with* 
out paraphyses, 35-45 x 17-2l/x. Sporidia distichous or conglo- 
bate, hyaline, elongate-elliptical, and tapering slightly towards 
lower end, 1-septate, not constricted at septum, 14-15 x 4-4 J fi 
(stained yellowish-green by Bchuke’s solution), 

Brighton (Sept, 1902), Leongatha, Vic. (Nov., 1902) ; on living 
leaves of Anthistiria H.Br. 

This species differs from S. graminicola, Fokl., in which the 
asci are larger (75 x 12 ^) and the sporidia are longer (15-20 x 
3 J“4J ft). Also from 5. crua-gaUi^ E. k K., in which the perithecia 
are differently arranged; the asci are considerably longer and the 
sporidia, although about the same size, are constricted at the 
septum. 

39. BPH^RBtLA CABBTTHiE, n.Sp. 

Perithecia minute, punctiform, scattered, black, dark olivaceous 
by transmitted light, erumpent, membranaceous, depressed-globose, 
70-90/1 diam. Asci clavate to elongate-clavate, often tapering 
into a more or less slender stalk, 8-spored, 32-37 x 9-12 /i. Sporidia 
biseriate, hyaline, cylindrical, slightly tapering towards one end, 
l-septate, not constricted at septum, guttulate, 9 x 3 /i. 

On filiform stems and branches of Cassytha glcibdla^ R.Br. 

This fungus causes blackening and shrivelling of the parts 
attacked, and is comparatively rare. 

40. Ubocysxis conoHici (Schleoht.), Babenh. 

Near Melbourne, Vic.; on living leaves of fTwriwisa iftowfo. 
Sept, 1902. 

The plant was in fiower when the fungus was obtained and it 
affi^ted the lower leaves badly, while the upper leaves only- 
showed indications of it. 
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Notk,— I n my previous paper (these Proceedings, 1902, p.377), 
Phoma panayiorf** was recorded as a new species on the fruit of 
Pcm^ora edidin. I find that the name is preoccupied; but P. 
pauteijlorw, Penz. tk Sacc., occurring on the dry flower-stalks of P. 
hyhrvda^ is quite distinct, the sporules only being 7-8 x 3-3^ 
Owing to the size of the spores I, therefore, propose the name of 
Macrophoma paasiflorm for this species. 

In ray ** Descriptions of New Australian Fungi (these Pro- 
ceedings, 1896, p. 105), Phoma steiimpora^nM recorded on Noidvta 
longifolia^ but being on spots on the leaf, as shown in the draw- 
ing, it ought, strictly speaking, to be a PhylUniictat and therefore 
it may be named PhyUoniict<i Henospora. 
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DESCRIPTIONS OF SOME NEW SPECIES OF WEST 
AUSTRALIAN PLANTS/ 

By W. V. Fitzgerald, F.S^Sa, Lono., F.R.H.S., Bno, 
(Communicated by J, IL Maiden^ F.L.S.) 

EfAGBIDSAS. 

LkUCOPOGOX GLAUCIPOL1U8, sp.nov. 

Erect or spreading, usually under 1 foot high, the hranches 
hnely hairy. Leaves alternate, linear, rigid, pungent-pointed, 
convex, with slightly recurved margins or nearly flat, glabrous or 
scantily tomentose above, finely s|riate and glaucous beneath, 4-C 
lines long. Peduncles all axillary, extremely short, erect or 
scarcely spreading, mostly 3-flowered and along with the bracts, 
bracteoles and calyxes finely hairy. Pedicels very short. Bracts 
minute, mucronate. Bracteoles ovate, prominently muoronate, 
about ^ as long as the calyx. Sepals subulate, about lines 
long. Corolla white, about 2^ lines long, tube slightly ventrlcose, 
much shorter than the calyx; segments slightly longer than the 
tube, revolute with glabrous, acutely pointed tips. Anthers 
attached above the middle, oblong, rounded at both ends, without 
sterile tips. Hypogynous disk large, lobes ovate, obtuse, free to 
the bawe, § the length of the ovary. Ovary glabrous, usually 
^-celled, but often incompletely 6-8-celled. Style rather stout, of 
moderate length, with a slightly hirsute capitate stigma. Fruit 
almost globular, fiat-topped, about If lines long, with 5 broad 
bioarinate angles or ribs, epicarp yellow, mesooarp slightly pulpy, 
endooarp not very hard and rather l^in. 

ioo.— Midland Junction and vicinity; in sandy heathy spots. 
Flowers and fruit (December, 1902; W. V, Fitzgerald and 0. R. 
P. Andrews). 
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This species differs from X. hrevicif.»pi»t Benth., in foliage, and 
from that species end Z. propuiquutf^ R»Br., in smeller habit, in 
the lobes of the hypogynous disk and most essentially in the fruit. 
Without the fruit it would be readily mistaken for a small form 
of the latter. 

LILXAOEJQ. 

Hbnsmahia, gen.nov. 

Plowers hermaphrodite and neuter on the same axis. Perianth 
shortly persistent, of 6 equal segments, unite<l below the middle 
into a tubular base. Btamens 3, inserted at the base of the inner 
segments and not protruding beyond them; filaments fiattened; 
anthers linear, bilobed at the apex, more or less connate, opening 
along the inner face in longitudinal slits. Ovary 3-celled, with 2 
ovules in each cell, on an axile placenta. Style filiform, entire, 
with a minute stigma. Fruit capsular, 3-celled, dehiscing loculi- 
cidally into 3 valves. Seeds 2 in each cell, uppermost erect, 
lowest pendulous, funicle thickened into a prominent strophiole; 
testa crustaceous, shining black. 

A tufted perennial, with terete leaves and simple bracteate 
scHipes. Flowers in white woolly turbinate heads, the infiorescence 
surrounded by an involucre of loosely imbricated bracts. 

Technically the structure of the flower is similar to that of 
Johmmiiay R.Br., but the bracteate scapes, the white woolly tur- 
binate heads, and the fact that only the outer flowers develop 
fruit seem to afford sufficient grounds for establishing this new 
^nua. It may be observed that it is established on perfect 
flowering specimens of Xerote^ iivrhivmta, Bndl Apparently 
perfect flowers wei*e not known to that botanist* yet, as he 
evidently saw the fruit, it is strange that no comments were made 
on its remarkable structural divergence from that of the true 
Xsvoies.' Bentham did not see specimens in flower or fruit. 
The abortive ovary referred to by that authority evidently 
belonged to a neuter flower. Although I have numerous examples 
before me I have failed to find any trace of the spreading stig- 
astatic lobes referred to by him. 
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H. TITRBINATA. 

XeroU8 turhinataj EndL, PL Preias. ii. 51; Beuth., FI. Aust. vii 
107. 

Forming tufts 6 inches or more across. Leaves rigid, striate,, 
terete, tapering into an almost pungent point, straight or slightly 
twisted, 6-12 inches long, the outer ones reduced to numerous 
sheathing scales with scarious woolly-ciliate margins, when old 
splitting into numerous filaments. Scapes rather stout, brooteate 
from above the middle, 1-2J inches high, with a turbinate or 
ovoid head of fiowers attaining with the bracts a diameter of 
inch. Bracts loosely imbricated, ultimately forming an involucre 
round the head, the lowest about 1 inch long, the others varying 
to J inch, brown, lanceolate-acute, with scarious woolly-ciliate 
margins. Flowers pale yellow, several within each head, on 
filiform pedicels of J-J line long, the outer (hermaphrodite) ones 
subtended by a small scarious bract, the whole surrounded by 
white woolly hairs almost concealing the flower, the inner (neuter) 
ebracteate, the subtending hairs numerous. Perianth about 2 lines 
long, divided ^ of its length into 6 subulate nerveless segments, 
the inner broader than the outer; tube narrow-turbinate. 
Filaments extremely short. Capsule pale green, smooth or 
slightly transversely streaked, trigonous-ovate, acute, 2 lines long, 
readily dehiscent. Seeds ovate, about \ line long. 

/ioc.-— Swan River District; in sandy or heathy spots, flower- 
ing during December (Drummond, Preiss, and others). 

AXABTLLZlIBiE. 

CoNOSTYLis Harperiana, s|i.nov. 

Stems short, densely tufted. Leaves not distichous, with short 
sheathing bases, glabrous, striate, rigid, with entire or finely 
serrulate margins, lines broad, mostly under a foot in length. 
Scapes, including the inflorescence, 12-15 inches long, slightly 
tomentose, bearing 2-3 thin lanceolate-acuminate bracts of 1-1^ 
inches long. Flowers golden yellow, numerous, in loosely branched 
bifurcated cymes, with usuaUy a single pedicellate flower or small 



BT W. V. FITZGStlALD. 


107 


cyme lower down. Pedicels ^ line long, subtended by linear 
Boaxious bracts of 4-6 Hues long. Perianth inf undibuliform, 4-5 lines 
long, plumose-tomentoso outside, almost or quite glabrous within. 
Segments lancej»late-linear, slightly longer than the free part of 
tube. Anthers oblong, on equal, extremely short, flattened fila- 
ments. Placentas shortly stipitate, covered all over with 
numerous ovules; styles stout, conspicuously hooked at the end. 
Ripe fruit not seen. 

Loc , — Near the margin of a lagoon 6-7 miles N.E. of Bays water 
(W. V. Fit/gerald; Noveml>er, 1902). 

This pretty species usually forms tufts of one foot or more 
across and bears a close relation to C. cymomi^ F.v.M., differing in 
the scapes always longer than the leaves, in scantiness of tomen- 
turn, and in the proportionate length of the perianth-segments. 
Not only has this species a peculiar inflorescence, but the hooked 
style seemsS to be exceptional for the genus. 

I have dedicated the species to Hon. C. Harper, M.L.C., of 
Woodbridge, W.A., a gentleman who, in years gone by, did a 
great deal towards elucidating our native flora. 

CEHTBOLfiPIDEiE. 

Centbolkpis ikconspioua, sp.nov. 

Minute, slightly tufted and glabrous. Bcapes almost none 
within a few erect, linear, somewhat flaccid leaves of 1-1 ^ inches 
long, with ver}^ broad, scarious, sheathing bases, the inner ones 
not reduced. Floral bracts close together, ovate, glabrous, erect, 

2 lines long, with membranous margins, terminating in leaf-like 
awns of |-1^ inches long, the lowest the longest. Flowers in eacli 
bract 2, intermixed with rather numerous, prominent, unequal, 
broaddineardiaffy scales, obt^use, acute or occasionally the shorter ^ 
ohes slightly jagged, one by the side of e^h ovary and one under 
each stamen, with several others adjacent. Carpels of the ovary 
apparently constantly 2. 

Xac.~Pinjarrah; in wet spots^W. V, Fitzgerald; October, 1900). 
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Differs from C. (vri&iaJLa^ Rmm. et Bohult., principally in the 
^leaves and fewer parts to the flower. In foliage and liabit it 
^ approximates to C. htmUliina^ F.v.M. 

KXSTIACBiP. 

liHSTlO STKN08TACHVUS, sp.UOV. 

lihisEome rather stout, creeping, enveloped in reddish wool. 
Htenm slender, erect or flexuose, simple or with few branches, 
terete, sulcato, glabrous, 1-2 feet high. Sheathing scales closely 
appressed, pale brown, mucronate, with tufts of reddish wool in 
the axis. Floral bract similar, closely embracing the base of the 
spikelet. Spikelets in lioth sexes of a reddish colour, solitary and 
terminating the branches, or with 1-2 axillary lower down, from 
narrow-ovate and 2 lines to cylindrical and ^ inch or more in 
length. Flowers numerous within each spikelat Male spikelet 
with 2 empty glumes, lanceolate-ovate, tapering into acute rigid 
points, ciliate on the bracts and margins with woolly hairs; flower- 
ing glumes similar. Perianth very flat, segments 6, 2 outer ones 
lonceolar, complicate, ciliate on the back with reddish wool, 4 
inner ones flat and almost hyaline. Anthers red, much exserted. 
Rudimentary ovary minute. 

Female spikelets with glumes rather brooder than in the males, 
with white, scarious, ciliate margins, a little reddish wool on the 
back, 3 outer empty ones. Perianth similar to the male. 
Btaminodia minute or none. Ovary flat, 2-celled; styles slightly 
connate at the base, nearly as lon^ os the ovary and much exserted, 
stigmotio in the upper half. Ripe capsule not seen. 

Loc. — Burswood; in wet spots {$; in March, 1900); near 
Causeway, Perth April, 1901; W. V. Fitzgerald). 

In habit and inflorescence approximates to J?, deft^rmia^ R.Br., 
but differs materially in the vestiture and the structure of the 
spikelet. 

Hypolaiena fasciculata, «p.nov. 

Rhizome tufted, slightly woolly. Stems pubescent with white 
spreading hairs, rarely glabrous, under 18 inches high; branches 
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numerout), i^exuof^, slender, in irregular fascicles. Sheathing 
scales broad, appressed, produced into linear laminte of 3-6 linen. 
Male spikeletH solitary, terminating numerous fascicled branch- 
lets, the subulate bracts continuous, broadly ovoid, 2 lines long, 
with numerous flowers. Glumes broad, brown with slightly 
Hcarious margins, shortly aristate, a few outer ones short and 
empty. Perianth-segments 6, narrow hyaline, obtuse, the 2 outer 
ones slightly complicate and longer than the others. Anthers on 
long filaments. Female spikelets not numerous, sessile, solitary 
and terminal, the subtending bract continuous or 2, the second 
sessile lower down, narrow-acuminate, 8 lines long. Glumes 5, 
the 2 outer ones foliaceous, short, terminating in linear points; 3 
inner ones rather long, ovabe-lnnceolate, acute, brown and slightly 
hairy on the backs. Perianth-segments 6, thin, hyaline, broad, 
notched at the top, shorter than the ovary. Stylo long, divided 
to the middle into 3 filiform branches stigmatic almost to the 
base. Nut pale-coloured, ovoid, very hard, nearly 1 line long, on 
a thick receptacle. 

Lm . — Canning Plains 1st January, 1903; W. V. Fitz- 

gerald). 

Closely allied to but apparently distinct from IL fmtigiatHy 
E,Br. 


CTF£EACI!iE. 


Cyathoch^etb tkketifolu, sp.nov. 

Ehizome tufted. Stems very rigid, attaining a height of 4 feet, 
terete below the inflorescence, striate, with a sheathing bract at 
or above the middle, ending in a long leaf-like lamina. Leaves 
terete .or slightly compressed, not numerous, nearly as wide as 
the stems, quite erect, tapering into long slender points; sheaths 
etovrned at the summit with a small membranous margin. 
Panicle very long ahd narrow; with numerous long, erect branches, 
several together in each bract Lower floral bracts with long 
partially open sheaths, with a hyaline margin at the oriflce and 
^ding in long, linear, flattened lamin», the upper ones booming 
grafltudly abbreviated, Spikelets few on each peduncle, nearly 1 
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inch long, pale-coloured, linear-lanceolafce, acuminate. Glumes 4, 
not distichous, all aristate, the 2 outer empty ones shorter. 
Hypogynous bristles in the hermaphrodite flower rather long, 
ciliate at the end, absent from the lower barren dower. Stamens 
2, and style with two slender branches, much longer than the 
glume. Kipe fruit not seen. 

Loc. — Bayswater; in swamps (December, 1901; W. V. 
Fitzgerald). 

Closely allied to C. armacm, Benth., differing in larger habit 
and inflorescence and in the terete foliage. 

ScH(KNU8 c;e 8PITITIU8, sp.nov. 

Rhizome tufted. Stems 1-2 ftset high, slender, erect, rush-like, 
rigid, finely striate, leafless excepting the dark brown leaf-sheaths 
at tlje base. Leaf-sheaths rather closely appressed, hastellate at 
the orifice with spreading white hairs, the inner ones terminating 
in semiterete, rigid, often flexuoae laminsB of 1-3 inches. Panicle 
terminal, usually turned to one side, 1-2^ inches long. Lower 
floral bracts similar to the inner basal sheaths, the upper gradually 
shorter. Spikelets in clusters of 2-4, mostly 3, on nearly equal 
pedicels, of 1-3 lines long, spreading, lanceolate-acuminate, dark 
brown, slightly compressed, about 6 lines long, containing 3 
flowers, the lowest abortive, the 2iid maturing fruit, the upper 
usually diseased and forming a globular white-woolly mass. 
Glumes lanceolate-ovate, strongly keeled, margins ciliate with 
white-woolly hairs, 6-8 outer empty ones gradually shorter, the 
lower 2 minute. Hypogynous bristled unequal, acute, shorter 
than the nut. Stamens 3, Nut brown, narrow-ovate, trigonous, 
finely muricate, | line long. 

Zoc, — Serpentine (September, 1901), near Perth (October, 1902; 
W. V* Fitzgerald); Torbay Inlet (December, 1902; H. Sheath). 

The species hears some resemblance to S* Jhmiadaru^ Nees, 
but differs in the larger habit and in the spikleta and nut. The 
hastellate Ua^sbeaths and presence of hypogynous bristles 
removes it from S- hrev^diu^^ B.Br. It has a close affinity to 
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S. nidancmtachyuH^ R.Br., but differs in the more numerous empty 
glumes, in the lowest flower not perfecting fruit, and in the nut. 

8oh<knus LASViGATiTs, sp.nov. 

Rhizome shortly creeping. Stems glabrous, erect, straight or 
slightly flexuose, faintly striate, rigid, 1-1^ feet high, leafless 
excepting the numerous shining dark brown sheaths at the base 
and often one at or alx)ve the middle. Inner basal and stem- 
sheath with a membranous margin and terminating in a subulate 
compressed lamina of 4-6 lines long. Panicle rather loose but 
narrow, 1 J-3 inches long, with sometimes a small cluster from the 
8 tom-sheath. Lower floral bracts similar to the sheaths, the 
upper gradually smaller. Hpikelets in each bract in clusters of 
2-5 (usually 4) on very unequal slender pedicels of 1-2 inches 
long, erect, ovate-lanceolate, brown, 4-5 lines long, compressed, 
containing 2 flowers, both fertile. Glumes acute, 3-5 empty outer 
ones gradually shorter, all slightly woolly-ciliate near the apex. 
Hypogynous bristles 6 or fewer, ciliate, unequal, 3 often much 
longer than the nut. Stamens 3. Nut dark brown, ovate, 
obtusely trigonous, rugose, | line long. 

Loc . — Bayswater (November, 1901; W. V. Fitzgerald), 

Approximates to S. hrevijhlius^ R.Br., differing principally in 
the bracteate stem, smaller spikolets with fewer flowers, and in 
the presence of hypogynous bristles. It differs already from S. 
pedicdlatus^ Benth., and 8. faacicularis^^m&y in the membranous 
margined and not bearded sheaths. 

8cna:NU8 tAxus, sp.nov. 

Rhizome tufted. Stems glabrous, erect, terete or slightly 
compressed, slender, faintly striate, 1 J-2 feet high. Leaves basal, 
few^ almost subulate, with dark-coloured hooked points, 1^-3 
inches long; sheaths pale brown, slightly appressed, the inner- 
most 2-2J inches long, the orifices barbellate with long hairs. 
Panicle very loose, the spikeletson slender pedicels of 2-2 J inches, 
forming clusters in the axils of dark brown sheathing bracts 
which often terminate in subulate hooked laminie of 1 inch. 
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Spikeleta lanceolate, acute, compressed, 3^3^ lines long, 2'flowered, 
the upper maturing fruit. Glumes acute, with a prominent black 
dark brown keel, the brown membranous margins scantily ciliate, 
4-5 outer empty ones gradually shorter. Hypogynous bristles very 
unequal, 2 about ^ as long as the nut, acuminate, slightly ciliate. 
Stamens 3. Nut whitish, obovato, obtusely trigonous, almost 
stipitate, minutely granular, J line long. 

Loc, — Near Torbay Inlet (December, 1902; H. Sheath). 

This species is allied to S. indutiin^ P.v.M., differing principally 
in the stems being constantly glabrous, in the bearded oritices to 
the leaf-sheaths, and in the upper flower alone developing fruit. 
Externally the spikelet bears a close resemblance to that of 6’. 
EodimyanuBi W. V. Pitzg., but the structure and nut are very 
different. 

ScHCENUs Andbewsu, sp.nov. 

Rhizome tufted. Stems rigid, erect, terete, deeplj' striate, 
resinous-scabrous, 1-,1 ^feet high, leaflessexcept several loose sheath- 
ing bracts at the base, 1 or 2 inner ones rather long, brown or almost 
hyaline and terminating in subulate, striate, slightly resinous 
laminee of 1-2 inches, lower sheaths dark brown and shining, the 
orifice glabrous or slightly ciliate. Panicle very narrow, 1^-2 
inches long. Floral bracts shortly sheathing, the lower one end- 
ing in a leaf-like lamina sometimes longer than the iufloresoenoe. 
Spikelets 1-2 in each bract, the second one always shortly pedi- 
cellate, pale brown, ovate-lanceolate, slightly resinous, lines 
long, with 2 flowers, the second maturing fruit. Glumes muoro- 
nate, slightly ciliate, 2-3 outer empty ones. Hypogynous bristles 
small, ciliate. Stamens 3. Style with 3 plumose stigmatic lobes. 
Nut brown, narrow-ovate, trigonous, tuberculate, nearly 1 line 
long* shortly stipitate and crowned by the hardened base of the 
style. 

Loc* — Cannington; in heathy or sandy spots (C. R, P. Andrews, 
young flowers, November, 1902 : W. V. Fitzgerald, flower aid 
fruit, Janaary, ld03)« 

Apparently this species has no immediate ally. The nut is 
quite that of Mynan^$, In the proximity of the flowers am) 



BV W. V. FITZGERALD. 


113 


in the upper fiower only maturing fruit it agrees with 
All the other characters are those of true Schrxnus. The resinous* 
scabrous character of the species serves to distinguish it at a 
glance from all others. 

Named after the original discoverer, Mr. C. R. P. Andrews, 
Principal of the Training College, Claremont, W.A. 

The following species have not hitherto been recorded frpm 
Western Australia: — 

CHlffOPODIACEA. 

Anisaoantha (BAsau) longiouspis, F.v.M. 

Kalgoorlie (W. V, Fitzgerald; August, 1898). 

OEAMIirXiB. 

Stipa. Tuckebi, F.v.M. 

Credo Mine, between Broad Arrow and Black Flag (W. V. 
Fitzgerald; September, 1898). 
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THE BACTERIAL ORIGIN OP THE GUMS OF THE 
ARABIN GROUP. 

Bv R. Grhig Smith, D.Sa, Macleay Bacteriologist to tub 

Society. 

III. —The Acids pkoddcbd during tub Growth of Bact, 

ACAClJi AND BaCT. MSTARABINfTM IN SACCHAROSE MbDIA. 

The two bacteria are grouped together because it became evi- 
dent as the research proceeded that they produce identical acids. 
The preliminary tests, which were made with the view of obtain- 
ing a genera] idea of the nature of the acids so that a particular 
scheme might be adopted or devised, were made upon material 
which had been formed in chalk solutions of saccharose-potato 
extract. These solutions contained 5 % of chalk and 5 % of 
saccharose. Saccharose-potato extract had, in conjunction with 
agar and tannin, proved an excellent medium for the formation 
of gum, and on this account it was used pending the determina- 
tion of the essential nutrients contained in it. 

Flasks containing the media were infected with the bacteria 
and incubated for a month at 30^*. At the end of this time, the 
cultures were evaporated, cooled, and treated with an excess of 
dilute sulphuric acid. There were thus obtained solutions of the 
bacterial acids and residues of calcium sulphate. The former 
were extracted with ether in the apparatus of Schoorl,* and the 
latter, after being dried in the air, were transferred to paper 
cartridges and extracted by ether diffusion in the same appara- 
tus. After treatment with ether the respective extracts were 
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•distilled to eliminate the ether and the residual fluids were 
examined. 

The residue from the solution of the acid fluid was diluted 
with water when there separated out a small quantity of fat. 
This was not examined, partly on account of its small amount, 
and partly because a former experience had shown that the 
water insoluble fatty acnds are found chiefly in the calcium 
sulphate residue. The filtered solution was distilled with steam 
until tlie distillate hod but a faint acidity. The distillate, 
which had a fruity odour, was boiled with an excess of barium 
hydrate. What appeared to be common alcohol was detected 
as it rose in the aerial condenser attached to the flask in 
which the distillate was boiled. After boiling for two hours 
the solution was cooled, aciHifled with sulphuric acid and dis- 
tilled. The distillate, which gave a very faint precipitate with 
mercuric chloride, was neutralised with baryta water and 
evaporated to dryness. The analysis of the residue, dried at 
140*, gave the following figures: — 

0*1444 grm. gave 01313 grm. BaSO^ = 53*48%Ba. 

Barium acetate contains 53*73 %Ba. 

During the analysis, the odour of acetic acid was given off 
upon the addition of the sulphuric acid to the barium salt. 

The non-volatile acids were evaporated nearly to dryness, 
and allowed to crystallise overnight. Colourless prisms separ- 
ated out. These could be sublimed and melted at 180% thus 
indicating succinic acid. 

After removing the crystals the mother liquor wae diluted 
and a portion treated with calcium acetate. Ko precipitate 
formed at once, but on wanning crystals slowly separated. 
When examined raicroecopically, after twenty-four hours, the 
ctystals were seen to consfeb of tufts of needles with a few 
octahedra and lens-shaped forms. Both from the macroscopic 
and the mioiroeoopic observations, the precipitate appeared to be 
calcium citrate with a trace of calcium oxalate. A ^solution 
of citric acid was treated with calcium acetate and used to 
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confirm the method of precipitation and microscopical exami- 
nation. 

The filtrate from the oalcium citrate was treated with an 
excess of milk of lime and filtered. The residue obtained on 
evaporating the filtrate to drynes.s was extracted with hot 70 % 
alcohol and filtered. The filtrate, after standing overnight, had 
deposited mainmillated crusts of what appeared to Ije calcium 
lactate. These were washed with cold alcohol and ether and 
finally dried at 100®. In the dry cr}^stals the calcium was 
estimated : — 

0*2740 grm, gave 0 1284 grm. CaCO., = 18*75 % Ca. 

Calcium lactate contains ... ... 18*27 % Ca. 

Another portion of the fixed acids, after separating the 
crystals of succinic acid, was boiled with an excess of baryta 
water, and neutralised with sulphuric acid. The barium sulphate 
was removed, and the clear filtrate treated with ammonia and 
three volumes of alcohol. The precipitate, when dried at 140®,* 


* The barium salt was dried at 100^ until it ceased to lose weight. On 
increasing the temperature to 140^ a further loss of weight occurred, As the 
drying temperature would influence the analysis of the salt, a small quantity 
of succinic acid, which was one of the acids present in the solution, was 
neutralised with baryta water, and precipitated with alcohol, Altered, and 
dried at 100° and 140°. The following respite were obtained 

0*1 grm. saoclnic acid gave 0*2102 grm. barium succinate dried 
at 100°, and 0*206 2grm, dried at 140°. 

The barium sulphate therefrom weighed 0*1874 grm. 

Ba % at 100° - 62*43; at 140° =:x 53*44. 

Ba in (theoretical) 54*16 %. 

98*04 % of the sucolnio acid was recovered. 

Citric acid was converted into the barium salt, and the following numbora 
were obtained 

O'l grm, orystallUed citric acid gave 0*1840 grm. barium citrate 
.at 100°, and 0*1740 grm, at 140°. 

The barium sulphate therefrom weighed 0*1523 gnu. 

Ba % at 100° •«* 48*67; at 140° « 61*47. 

Ba in BasCCaHfiO,)^ 52*11 %. 

98*58 % of the dtric acid was recovered. 

From these results it is evident that the barium salts must be dried at 
a temperature over 100°. 
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gave the following analysis : — 

0*5962 grin, gave 0’5346 grm. BaSO^ 52*62 % Ba. 

Hariuin citrate contains 52*11 % Ba. 

Barium succinate contains ... ... 54*16 % Ba. 

In view of my percentage figures being generally low, it would 
appear that the salt is a mixture of barium citrate and 
succinate. 

The solution obtained after distilling the ethereal extract of 
the calcium sulphate residue was diluted with water when a 
brown insoluble fatty acid separated. This was collected, dried, 
transferred to a small filter, treated with other, and the ether 
evaporated. The residual fatty acid, which was solid at the 
ordinary temperature, melted at 40*43®, from which it appeared 
to be lauric acid. 

The mother liquor was boiled with an excess of baryta water, 
neutralised with sulphuric acid, filtered, and evaporated down 
to small volume. A salt separated out, and an analysis showed 
that it contained 51*94 % Ba, from which it appeared to lie 
barium citrate. 

The filtrate from the barium citrate was treated with an 
excess of sulphuric acid and distilled in a current of steam. 
Ko volatile acids passed over. The acid solution was extracted 
with ether, and the residual acids allowed to crystallise. 
Colourless prisms imbedded in lauric acid were obtained. The 
prisms were partly purified by drying them on filter paper at 
100^; the fatty acid being absorbed by the paper. The crystals 
were sublimed and a determination of the melting point of 
the sublimate was made. The sublimate had the same micro- 
scopical appearance and melting point as sublimed succinic 
acld^ It softened at 175®, and melted completely at 180®.^ 

From these preliminary results it appears that the acids 
contained in cultures of the bacteria made in potato extract 
in the presence of chalk and saccharose consist of acetic, lauric, 
citric, lactic and succinic, with traces of formic and oxalic. 

Since these acids were found in the potato extract cultures 
it is probable that in ether and more definite media there 
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would be a smaller number, because the acids normally present 
in the extract are undoubtedly included. As the chief nitro- 
genous nutrient of the boiled potato extract is asparagine, I 
determined to employ it in media for the confirmatory tests. 
Accordingly, solutions containing saccharose, 50 grm.; aspara- 
gine, 3 grm,; pota*ssinm phosphate, 2 grm,; potassium chloride, 
5 grm,; chalk, 10 grm. and tap-water 1000 c,c. were, after sterili- 
sation, infected with the bacteria and allowed to stand in a 
cupboard at the ordinary room temperature for three weeks. 
In the culture of BacLacacim the chalk granules, on shaking 
the fiask, floated about loosely in the fluid, while with Bact 
metarahinum the chalk and slime cohered together in one mass. 

The culture of Bact, acacicc was boiled under an inverted 
condenser with 4 grm. of barium hydroxide for two hours* 
The filtrate from the sediment was then distilled in a partial 
vacuum until one-third had passed over. The distillate was 
again distilled until one-third had distilled. The process was 
continued until about 10 c.c, of distillate were obtained. This had 
a smell of ammonia, which was removed by distilling with a 
few drops of phosphoric acid. Ultinmtely one c.c. of a fluid 
which showed the alcoholic tear-drops and boiled at 80® was 
obtained. From this a few drops of a liquid which boiled at 
78*^ were obtained by distilling with anhydrous sodium carbonate. 
The liquid burned with a blue flame, and hod the odour of 
ordinary ethyl alcohol. The residues obtained during the dis- 
tillation gave the iodoform reaction with the characteristic 
microscopical appearance of iodoform. 

The culture of BacL meiarabinum was heated on the steam 
bath with barium hydroxide as the viscous nature of the solution 
negatived any suggestion of boiling. Otherwise the process was 
a 1 ‘epetition of that to which the culture of Bact aoaoim had 
been subjected, and as with Bact acacias the culture of Bact 
me^rabinum yielded a few drops of ethyl alcohol. 

The residual liquid from the first alcoholic distillation was 
evaporated down nearly to dryness, and when cold added to 
the barium-cakium carbonate sediment which had meanwhile 
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been treated with an excesH of dilute sulphuric acid. After 
standing over-night the supernatant liquid was Altered and the 
residue washed with small quantities of water. Finally the 
residue was dried in the air and reserved for ether diffusion. 
The filtrate, which had the odour of vinegar, waa distilled 
in a current of steam, hut as hydrochloric acid was found in 
the distillate the latter M^as returned to the original liquid and 
the whole was extracted by percolation with ether for twelve 
hours. Since hydrochloric acid had l)een found in the steam 
distillate of acacim, the distillation was not attempted 

with IJact. metarabinum. The eth|?r w'as distilled off and the 
residual fluid reserved. ^ 

The barium-calcium sulphate residue, after drying in the air, 
was powdered and put into a filter paper cartridge and ex- 
tracted by diffusion with ether. The ether was distilled off and 
water added to the residual fluid when an oil separated out. This 
was removed, dried, and the melting-point determined by the 
capillary tube method. In the tube the solidified fatty acid, 
which appeared microscopically as tufts of silky needles, rose at 
Ay and became clear at 45**. As the rising in the capillary tube 
is token as the melting point of fats, the identity of this acid 
with lauric acid (m.p. 43-6“) may be assumed. The quantity was 
too small to warrant testing it by other means. 

The mother liquor from the lauric acid was added to the solu- 
tion of the acids obtained by the ethereal percolation of the acid 
solution, and the whole was distilled in a current of steam until 
a faintly acid distillate was obtained. Half of the distillate was 
neutralised with sodium hydrate, evaporated down to small bulk, 
and treated with silver nitrate. The white precipitate was 
quickly filtei^d and ^Washed, then dried, first on porcelain, and 
finally over sulphuric acid in vacuo. When the salt ceased to 
lose weight an estimation of the silver was made, 

0*2044 grm. gave 0*1354 grm. Ag = 66*25 % Ag. 

Silver arcetate contains ... 67*08 % Ag. 

The chief volatile acid was therefore acetic. The filtrate from 
the silver acetate rapidly darkened, showing the presence of formic 
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acid. This waa also shown by the decided formation of calomel 
on boiling the distillate with mercuric chloride. 

The remaining solution of the volatile acids was evaporated to 
dryness after the addition of an excess of calcium carbonate. 
The dry residue was extracted with strong alcohol, and a portion 
of the solution tested with zinc nitrate; no precipitate of zinc 
valerate was formed. The remainder of the alcoholic solution 
wrfs evaporated to dryness and the small residue was found to be 
insoluble in strong alcohol, and on the addition of dilute sulphuric 
acid, evolved the odour of acetic acid. Thus the only volatile 
acids that are formed by the |>acteria are acetic and formic. 

The non-volatile acids which had been set aside to crystallise 
produced colourless prisms that melted at 180“. They could be 
sublimed and a neutral solution formed a pale buff precipitate 
with ferric chloride. The crystals, therefore, were succinic acid. 

Calcium acetate was added to the mother liquor and a slight 
precipitate was deposited in twenty-four hours. The precipitate 
consisted of microscopic octabedra of calcium oxalate, 

The filtered solution was warmed, then placed in the water- 
bath, but no precipitate of calcium citrate could be obtained. 
Half of the solution was neutralised with milk of lime and 
returned to the remainder, but still no precipitation could be in- 
duced. Evidently citric acid is not a by-product of the bacteria, 
and in the preliminary experiments this acid must have been 
derived from the potato extract. 

The solution was treated with an excess of milk of lime and 
filtered. The filtrate, after evaporation to dryness, was extracted 
with hot 70 % alcohol. The slight residue, insoluble in the aJcohol, 
consisted of carbonate and succinate of calcium. Mammillated 
crystals of calcium lactate separated out from the alcohol on cool- 
ing, and the quantity showed that lactic acid* was the chief 
constituent of the non-volatile acids. The lactate was re- 
crystallised from alcohol (calcium succinate being found as an 
impurity) and an analysis made of the salt. 

0*4965 grm. gave 0*2245 grm. CaCO^ « 18 09 % Ca. 

Calcium lactate contains 18*85 % Ca, 
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The purified salt from BacU m€larabinum was found to be 
dextro-rotatory, indicating that the acid contained laevolactic 
acid. The zinc salt of the acid produced by Boot acacias was 
prepared and re-crystallised. It contained 13'1 % of water of 
crystallisation driven off at 140® C. As optically inactive lactate 
of zinc contains 3 molecules of water of crystallisation, equal to 
18*18 %, and the active salt 2 molecules, equal to 12*9 %; it is 
evident that the acid consists chiefiy of an active acid. The 
specific rotation of the hydrated zinc salt was found to be [a^)] 
5*58®, and of the acid to be [an] — -3’69^\ According to 
Bchardinger the specific rotation of laevolactic acid is “4*3®, and 
according to Purdie the pure hydrated zinc salt of laevolactic 
acid has a rotation [ap] « 4- 6'81®. The lactic acid formed by 
Boot, acacite therefore consists chiefiy of laevolactic acid, and this 
undoubtedly also holds for BacL metarabinunu 

The mother liquor from the calcium lactate was evaporated 
almost to dryness and treated with strong alcohol. Crystals 
separated from the alcohol. These ga^^e no odour of acetic acid 
on treatment with sulphuric acid. The analysis showed the 
following figures : — 

0*0912 grin, gave 0*0542 grm. CaCO^ = 23*78 % Ca. 

Calcium aspartate contains ... ... 23*13 % Ca. 

The precipitate was probably the calcium salt of aspartic acid, 
doubtless derived from the residual asparagine upon boiling the 
culture medium with l>ariuin hydroxide. 

The method which was employed in the separation of the non- 
volatile acids is practically that of Bchoorl; in the preliminary 
experiments it had been found to be most satisfactory. Malic 
acid could not be detected in the cultures. 

acids in tlie culture of BacL metarabinum were identical 
with those obtained from Bact acactmt wit|i one exception. In 
place of lauiic acid a mixture of a solid acid and another, fiuid 
at the labcnratoiy temperature, was obtained. This was peculiar 
because in the preliminary test the insoluble fatty acid was lauric 
and identical with that yielded by BacL aeacke. The quantity 
was, however, too small to separate the constituents. 
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During the ftsrmentation of saccharose, carbon dioxide is 
evolved. This was proved by connecting flasks of baryta water 
with small cultures of the organisms in saccharose-potato extract* 
The usual precautions were adopted to seal the air inlet and trap 
the air outlet with a tube containing soda-lime. Upon drawing 
the air in the culture flask through the baryta water, barium 
carbonate was formed. 

To gain some idea as to the relative quantities of volatile and 
non-volatile acids, a test was made with the acids obtained after 
extracting the sulphuric acid solution and the calcium sulphate 
residue of BacL melarahinurfi with ether. These were added 
together, after filtering off the insoluble fatty acid, and distilled 
in a current of steam until the distillate had but a faint acidity. 
The non-volatile acids were maintained at 50 c.c. and the distillate 
measured 600 c.c. The volatile acids required 19 c.c., and the 
non-volatile acids required 59 c.c. of normal soda for neutralisa*' 
tion. The proportion is therefore, roughly, three parts of non- 
volatile to one of volatile acids. 

In summarising these results it is seen that the acids formed 
by the action of Bact* acacim and BacL metarabinum upon 
saccharose, with asparagine as a nitrogenous nutrient, consist of 
about three parts of non-volatile and one part of volatile acids* 
The former consist of laevolactic, chiefly, with a smaller quantity 
of succinic, of lauric and traces of oxalic. The volatile acids 
consist of acetic, chiefly, with a smaller quantity of formic and 
carbon dioxide. Ethyl alcohol is also formed during the fermen- 
tation. 

IV. — The Gum-flux of the Vink. 

The disease of the vine which is known by the name of 
“ gummosis ” or “ mal nero,*^ is characterised by the stems 
becoming stunted, the young branches do not develop normally, 
and the green leaves become deformed. Cross sections of the 
stem show the wood speckled with black in the earlier stages of 
the disease, and in the later stages the whole section is of a dark 
brown colour. The disease begins at the growing point8^ 
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generally at a wound, and spreads downwards. The microscopi- 
cal examination of the wood shows the vessels, and especially the 
wood parenchyma, filled with a brown gum imbedded in which 
are mj'riads of bacteria.* 

Bo far as I can learn, this disease is not found in Australia, 
but a gum-fiux does occur. This is not a disease like gummosis, 
as the health of the plant is not appreciably affected. The gum 
exudes generally from the surfaces of the branches which have 
l>een cut by the pruning knife, and the vines which produce the 
gum are found in rather damp situations. 

In response to my enquiries, Mr. Fred. Steward, of Adelaide, 
S.A., forwarded several portions of vine steins with gum upon 
the pruned ends. The plants from which the portions w ere taken 
had been growing upon a low-lying, ratl^er damp flat. The 
plants were not unhealthy, and the vigneron could not distin- 
guish the vines which bore the gum from those in the same 
locality which yielded none. The sections of the brandies had a 
normal healthy appearance. I also received a small quantity of 
dry gum which had been picked from the sterns. 

The gum consisted of small broken fragments, varying in colour 
from white to black, The}^ were very di*y and brittle, and broke 
with a glistcming fracture. When covered with water the 
fragments swelled greatly, and the black colour was replaced by 
a brownish tinge. The gum softened and dissolved in water 
with extreme slowness. In this connection it must be borne in 
mind that the gum was collected in November and had been 
taken from wounds made by the pruning knife in the previous 
season. The gum hod therefore been subjected to many months' 
rain, which would probably have washed away any soluble gum 
that might have been present originally. On boiling with 5 % 
sulphuric acid th© gum acids were hydrolysed and were found to 
consist of arabmose and galactose, which showed that the gum 
was of the arabinan-galactan kind. 


* Cent, fur Bakt. 2te Abt. L 800. 
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On cutting acrosH a portion of the branch at the end of which 
gum was adhering, minute clear droplets issued from the cut ends 
of the large vessels of the wood. The droplets were, however, 
found to be sterile, and doubtless consisted of sap. 

The transverse sections of the twigs and branches which had 
been sterilised on the outside by flaming, were inserted into 
nutrient glucose gelatine and incubated for from one to three 
hours at30\ The infected media were subsequently poured int(» 
Petri-dishes and incubated at 22* for several days. Many 
colonies of bacteria developed upon the plates, and among them 
I identifled Hact. acaciw and Ban. levanijormam^ lx)th of which, 
as I have already shown, produce gum. The other bacteria could 
not be induced to form gum by the methods which had been 
successful in other cases, and it is probable that they were not 
gutn-producing bacteria. I always purify the bacteria frojii the 
original colonies when they promise to be important, and in 
purifying one or two races of BacL acaowe I found Bact, metara- 
binuin* 

In the presence of Bact cwaciVc, Bad. metarabimim is not easy 
to separate. The deep colonies of both bacteria are very much 
alike, aud the sub-surface colonies of Bad. metarabinum do not 
break through to the surface to form a slirne-drop colony like 
Bad. acacim. J t is only when the colony of Baei* inetarahinum 
js actually on the surface that it can be recognised with certainty, 
and as there are comparative!}’ few in original plate cultures, it 
is not surprising that Bad. avacm can be readily isolated and 
Bad. metarabinum can be easily ignored. In the original separa- 
tion of Bad. metarabinum from Acacia penninervu, the bacterium 
had been picked out of the plates as being a sub-surface colony 
of Bact acucwa, and in the present instance its colonies had not 
l)eeii observed upon the original plates. The occurrence of Bad. 
metarabinum as an impurity in the original colonies of Bad. 
acacice is a point to be remembered when the organism is not 
found in the original plates. 

With regard to the presence of Bac. lemni/onnans in the plant, 
it is probable that it is not responsible for the production of any 
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ooUHtituent of the gum, The gum levftii which it produces from 
Haccharose is readily hydrolysed in acid fluids, and would l>e 
hydrolysed by the acid juices of the plant as soon as it wan 
formed. For this reason the presence of the organism may be 
hx>ked upon as accidental. The secretion of invertase by this 
bacillus, Jiowever, must not be forgotten, and possibly tlie inver- 
tase may assist the other bacteria to form the gum. 

The races of BacU acacloi and Baet metarabinum were identical 
with those already descril>ed. Quantities of the gum were pre- 
pared by growing the bacteria upon saccharose>potatO' tannin agar 
and subsequently obtaining the gum from the slime.* From the 
characters of the gum -acids as regards solubility and the forma- 
tion of arabinose and galactose on hydrolysis, there was no doubt 
of the identity of the bacteria. 

Summary , — The investigation showed that the gum-flux of the 
vine is caused by Boot acacim and Bad, m0tarabinum, 

V. — The GuM-Fnirx or the Plum, 

Among the liosaceui the plum frequently exudes gum from 
punctures and wounds on the stem and branches, and, like the 
gum from the other members of the family, plum gum is recog- 
nised as belonging to the arabin group. 

I received specimens of wood and bark with adhering tears and 
globules of a pale straw to reddish-coloured gum from Mr. Cheel, 
who had obtained the specimens from the Crawford River 
district, about six miles from Bullahdelab. Unfortunately, the 
specimens as I received them were rather dry, a fortnight having 
elapsed since they had been removed from the tree. The gum 
masses, however, were ‘ large, and while the outer layers were 


* The pokto-sxiraot used in the preparation of the agar was originally 
made by adding an equal volume of water to the juice of old potatoes. With 
new or early pohttoes the juice may require to be much diluted. With certain 
potatoes I obtained the best results by adding 1 pari of juice to :9 parts of 
water* This^ however, will be disouseed in a future paper upon the nutrition 
of the bacteria. 
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leathery the inner portions in contact with the bark were soft 
and probably contained living bacteria. 

Accordingly, tubes of molten glucose-gelatine were infected 
with fragments of the soft gum, and some of these were |>oured 
into Petri-dishos at once, while others were poured after various 
periods of incubation at 30''. The colonies that develoi>ed from 
the plates were chiefly those of Bact acaciw. A few other 
bacteria were obtained, but as these could not l^e induced to pro- 
duce gum upon saccharose-potato-agar, or the same with tannin, 
they were probably adventitious. 

Most of the races of Bact. acacia were similar to the type which 
I have previously described, but another kind occurred which 
differed from the type in growing as a brownish-yellow mass on 
saccharoae-potato-agar instead of the buff-yellow of the type. 

The natural gum, from which the Imcteria had been isolated, 
when treated with water partly swelled and partly dissolved. 
The portion which swelled showed rounded faces and corners; 
most of it dissolved in the course of a mouth, and doubtless it 
would all have dissolved in time. Upon hydrolysis with 5 % 
sulphuric acid the gum acids yielded a solution of reducing sugars 
which consisted of arabinose and galactose. These were identi- 
fied by means of the oaozones which were prepared and purified 
in the manner already described in tlie first of this series of 
papers. 

In view of the slow solubility of the portion of the gum it 
appeared probable that Bact. mctarabinum would occur among 
the bacteria, but although various methods were tried, and 
various media were employed, this organism could not be 
isolated. This failure to obtain the organism, however, does 
not necessarily imply that it had no part in the production 
of the natural gum. The separation is attended with difficulty 
on account of the insoluble nature of tlie gum which it produces. 
The slime masses of Bad. nietarabinumf instead of dissolving and 
liberating the bacteria like Bad. acacice^ remain intact, and thus 
a dump of bacteria grows as a single organism. Thus in plate 
culture Bad, acactcs might m outnumber Bad, mdarabinum as 
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to prevent the isolation of the latter. Again, the age of the 
specimens from which the bacteria were obtained might have 
much to do in bringing about the practical suppression of Bmt, 

One of the races of Bad. acacim had, however, differed from 
the normal type, and there was the possibility that this race 
might produce an insoluble gunti, so in order to test this point a 
quantity of the slime was prepared. It was noted that the race 
was very vigorous, and produced a good quantity of slime. The 
pure gum acids, when taken from the alcoholic solution in which 
they had been precipitated, dissolved readily in water. Drying 
for several hours at 100* in the steam bath did not affect the 
ready solubility, from which it is evident that the bacterium was 
really a race of Bc^t acadm. 

The investigation showed that the gum-flux of the plum was 
due in part at least to the action of Bact. aeacicB. 

VI. — The Gum-flux op the Cedar. 

The gum-iSux of the cedar has been already noted by Maiden,* 
who thus describes the gum — “ 1 1 is a very pale yellow gum . . . 
swells largely in cold water, and in the course of 24 hours it 
nearly wholly dissolves . . . leaving a small percentage of 

metarabin,” 

A few twigs of the red cedar, Cedrela aijstralisf F.v.M., bearing 
small amber-coloured tears of gum were forwarded to me by Mr. 
H. W. Potts, Principal of the Hawkesbury Agricultural College, 
and in the letter which accompanied the samples he said, ** They 
were found on trees growing in Richmond. The gum appears to 
exude in all oases at points attacked by some grub, possibly that 
of tke Red Cedar Moth, Epicrodn,'* 

i Portions of the twigs were passed rapidly through the bunsen- 
ffame to sterilise the outer surfaces, and were afterwards cut up 
with a sterile knife and introduced into tubes of molten glucose 
gelatine. 8ome of thei^ tubes were poured into plates at once, 


Maiden, These Proceedings (2), iv. 1047. 




128 


BACTERIAL OUIQIS OF OUM8 OF ARAUIN GHOUP, 


others were incubated at 30'’ for 1, 2, 3, 4 and 5 hours before ; 
being poured into Pe tri-dishes. From all the plates colonies of ' 
bacteria were readily obtaineti, and most of these were BatL 
acacm. The slime bacillus, Bact. perdcm^ n.sp., first isolated from 
the peach, was also found, together with a few inert bacteria. 
The latter could not be induced to produce gunj, and must there- 
fore be considered as being adventitious saprophytes. 

The gum-fiux of the cedar is thus shown to be caused by Bact 
acacim^ the metarabin portion probably being contnhuted by the 
slime bacillus of the peach, Bact p&raicm^ n.sp, 

VII. — The Gum-plox of the Peach. 

When the fruit of the peach-tree is affected with gum-flux, 
drops of an almost transparent, colourless and gelatinous gum 
exude fi om insect punctures or wounds upon the surface. Speci- 
mens of peaches diseased in this manner were received fi*om Mr. 
H. W. Potts, Principal of the HawkesVmry Agricultural College. 
Borne of the peaches contained the gum under considerable 
pressure, for upon cutting across the lower ends of the chambers 
containing the stones, large globules of gelatinous gum immedi- 
ately protruded. 

The microscopical examination of stained films of the gum 
showed the presence of immense numbers of small badly staining 
(and therefore probably dead) bacteria. In this respect, as well 
as in the microscopical appearance, the gum from the peach fruit 
was identical with gum from similarly affected almonds. In con- 
firmation of the deduction drawn from the microscopical 
observations it was found that, although many portions of gum 
and gum-saturated tissue were infected into gelatine and other 
media, only a few colonies of bacteria were obtained. The few 
colonies that developed from about a dozen plates were those of 
Mae* levani/brmam and another sporulating bacillus, Boot pereic^Vf 
n.sp., which will be described in a future paper. A few yeasts > 
were also obtained, but in view of the undoubted bacterial origin 
of the gum, as shown at any rate by the microscopical appearance 
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of stained gnm films, they were considered as having nothing to 
do with the production of the gum. 

The presence of dead bacteria in the gum found inside the fruit 
points to the gum being formed in the stem, and being forced 
into the rapidly growing fruit, where the bacteria are killed by 
the greater acidity of the fruit juices as compared with the stem 
fluids. If this be the case the bacteria which produce the gum 
should be found in the vessels of the twigs attached to the fruit. 
To test the matter fresh specimens of gummed j)eaches were 
obtainefl from Mr, Potts, and from these new cultures were made. 
The colonies that grew upon plates wliich had been infected with 
the twigs to which the fruits were attached consisted chiefly of 
Bad* acacioi* The others consisted of the slime bacillus (Bad, 
perniem^ n.sp.), Bac. UxHinifoTfiianA^ and a dematium-yeast which 
appeared capable of producing slime. From eight portions of 
gum and fruit pulp of the new specimens of fruit there were 
obtained an inert bacillus, an inert coccus, an inert sarcina, and 
many colonies of a small j^east and the dematium-yeast. In the 
twigs the yeasts were in the small minority, while in the fruit 
they predominated. 

From this investigation it appears that the gum which exudes 
from punctures and wounds upon peaches, aitd is found satu- 
rating the soft tissues, has been formed in the stem and 
branches. The bacteria which produce the gum are chiefly 
Bad* acacimy hut other bacteria also contribute, and the chief of 
these is the slime bacillus, Bad, peraioey n.sp. Bacillun levani- 
foTinam is practically inert, for the gum levan that it produces 
would be immediately hydrolysed. This organism may, by 
virtue of its inverting action, play a part in assisting the 
other bacteria to produce gum, but this is doubtful. 

The dematium-yeast grows as a tough skin upon saccharose- 
potato-agar, and possibly consists of cells cemented together or 
[embedded in a slime matrix. It will form the subject of a future 
investigation. But even should it be proved to be capable of 
producing alimCf its practical absence in film preparations of the 
iruit guin» and the overwhelming majority of bacterial remains, 
9 
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is sufHcient to !^how that the gum is a bacterial and not a yeast 
product This is important because the gummosis (? gum-flux) 
of the plum has l>een ascribed to a similar dematium-yeast by 
Massee.* 

The investigation showed that (1) the gum that exudes from 
peaches is formed in the stem and branches; (2) it has a bacterial 
origin, and (3) it is produced chiefly by Bad. acacia^. 

VIII* — Tub Gum-flux of the Almond. 

The gum-flux of the almond showed! many points in common 
with the gum-flux of the peach. The fresh gum that exuded 
from punctures and cracks in the fruit was of the same colourless, 
almost transparent appearance and gelatinous consistency, and 
when examined microscopically the same badly staining short 
bacterial forms were observed. Moreover, when glucose-gelatine 
plates were prepared with media infected with portions of fresh 
gum and gum-saturated fruit-tissue, bacterial colonies were coiw 
spicuous by their absence; colonies of yeast-like organisms were 
obtained. 

As in the case of the peach, many bacterial colonies and but 
few yeast colonies developed upon plates which were prepared 
with me<lia infected with portions of twigs, the exterior of which 
had been sterilised by passage through a flame. The bacteria 
consisted chiefly of Bad. acaciec. The other colonies, which were 
few in number, included Bac. levaniformans, the gum-lev an 
organism, and the slimoforming bacillus which had been first 
isolated from the peach and which has been named Bad. per§icai^ 
n.sp. The dematium-yeast also obtained from the peach was 
isolated, but as it constituted about 1 % of the colonies, it pro- 
bably had little effect in determining the composition or nature 
of the gum. 

The investigation shoaled that (1) the gum-flux of the almond 
is identical with the gum-flux of the peach; (2) the gum is sj 


« Massee, Eew Bulletin, 1899. 

t The specimens of affected fruit were sent by Mr. Fred. Stowafd, Adelaide. 
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bacterial product; and (3) the chief active organism is Bad. 
acacim. 

IX. — The Gum-flux of an unknown Stock of the Japanese 

Date-plum. 

A twig* of a seedling tree used as a stock for the Japanese 
date-plum, and apparently a species of Diospyros, showed small 
tears of an amber-coloured gum exuding from wounds upon the 
surface. 

Two gum-producing bacteria were isolated by means of plate 
culture from the woody tissue. One of these was Bac. levant-^ 
fbrmanst the other was Bad, acacim, which was undoubtedly 
responsible for the production of the exudation. 


/ — 

* Tba specimen was sent by Mr. H. W. Potts, Principal of the Hawkes* 
bury Agricultural College. 
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NOTES ON AUSTRALIAN RBOPALOVEEA : 

LYCMNID ^ E , Pakt III. — Rbvisional. 

By G. a, Watkhhouse, B.Sc., B.E., F.E.8. 

(Plates 

This Part contains the descriptive portion of the remainder 
of this family; it also deals fully with the nomenclature, which I 
found in a state of great confusion. In every case I have stated 
my reasons for a change in either the generic or specific name. 

T must here tender ray thanks to Messrs. R. E. Turner, G. Lyell, 
R. Illidue, and Dr. A. J. Turner, who have placed their collections 
at my disposal and have given me examples of many rare species. 
Without the advice and extensive collection recently made by 
Mr. R. E. Turner, who re-diacovered several rare j^|:)ecies, this 
paper would not have been nearly so complete. Messrs. 0. Ijower, 
J, F, Haase, W. W. Froggatt, F. Brown, H. Tryon, and J. A. 
Kershaw have also aided me with the loan or gift of specimens; 
and I have been given ample opportunity of examining the col- 
lections in the Macleay, Queensland, and Australian Museums, 
receiving many valuable notes from our veteran entomologist, 
Mr. G. Masters. 

In dealing with measurements, I have given the lengths of the 
costa of forewing from base to apex, taken from my own cabinet 
collection of fifteen hundred specimens, and seven hundred speci- 
mens in the collection of Mr. G. Lyell, so that with few exceptions 
the figures may be regarded as exceptionally accurate. To each 
species is appended the number of spegimeus (not necessarily all 
in my own collection) upon which I have based ray reraarks. In 
future Parts I hope to present many unrecorded notes on life-\ 
histories, to deal w^th the question of geographical and batby- 
tneirical distribution, and to give sorae notes on the localities 
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visited by earlieY ooUeotors and the present location of their 
types. 

I have availed myself very extensively of the writings of 
Messrs. L. de Kicdville and H. H. Druce ; indeed, the bulk of 
the generic alterations I have made in this paper, are taken from 
letters received by Mr. R. E. Turner and myself from the former 
gentleman, who, had he lived, would have undertaken the revision 
of the Australian Bhopalocera, based on the extensive material 
sent him by Mr. Turner and myself. 

With reference to the limits tor which I propose to use the 
term Australian, I have adopted the present political boundaries 
of the Australian States. This presents no dilBficulty, except with 
regard to the islands in Torres Straits, where the political bound- 
ary of Queensland extends to within a few miles of the New 
Guinea coast. But though the northern islands possess a fauna 
allied to that of New Guinea rather than to that of Australia, 
it is impossible to draw any but the political line, unless we 
exclude Torres Straits entirely, which would be unwise, as the 
group around Thursday Island belongs exclusively to Australia. 
There is no deep sea strait between Australia and New Guinea, 
and Profs. Haddon, Sollas and Cole^ have shown that geologi- 
cally these islands belong to Australia. For my present purpose, 
however, this question does not apply to any great extent, for, 
exclusive of Thursday Island, the only collection from Torres 
Straits is that from Damtey Island in the Macleay Museum, and 
that is included in the present Part. 

' I have purposely refrained from describing any new genera^ 
though I have indicated one or two cases in which such are prob- 
ably necessary. This is a work that can better be undertaken 
% competent entomologists outside Australia, who have access 
to general collections, rather than by one working on a restricted 
area, for most of our genera are identical with Indian forms, and 
some with African. The question of the description and 
determination of Australian species can best be solved 


Trans. Irish Acad, xxx, Ft.xi. 1894« 
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tralia, where the coUections are better and larger than elsewhere. 
For the purposes of this paper I have examined ten large collec- 
tions of Lyceenidsei aggregating about four thousand specimens, 
and in addition I have seen the rarer species from three other 
collections amounting to over another thousand. 

An undertaking that would be of great bene 6 1 to Australian 
entomologists would be the redescription and figuring of many 
of the older species, the types of which are in London, such as 
the Fabrioian species from the Collection of Sir Joseph Banks ; 
and Hewitson’s species, many of which are imperfectly descril^efl 
and figured, and supplied with very vague localities. 

Family LYC^NID^. 

Forelegs slender and evidently smaller than the rest, but 
nearly alike in the sexes, used for walking, scaly; tarsus of the 
male long, exarticulate; that of the female jointed like in the 
hindlegs. Farewing with the subcostal nervure emitting two, 
three, or rarely four branches; thedisooidal cell generally narrow 
owing to the distance between the costal and subcostal nervures; 
upper discoceliulur nervule wanting. All but one or two of small 
size. Hindwing scarcely channelled to receive the abdomen, 
often with one or more slender tails; praecostal nervure apparently 
wanting. Bod^ rather slender except in Liphgra; antennee short, 
often ringed with white, with an elongate distinct club; palpi 
usually elongate, terminal joint slender, horizontal, and nearly 
naked ” (de Nic^ville). 

In addition to the above-mentioned sexual differences, the males 
often have differently placed scales or long hairs, such as the large 
almost circular patch on the fore wing of //. phorbas, and the lox% 
black hairs on inner margin of the underside of forewing in E. 
0im$oni, Where any difference in the size of the palpi occurs, 
those of the female are the longer. 

larvas are onisoiform, mostly night feeders, and in a great 
history cngeg attended ants. The pupa is attached by 
metricaih ^ girdle round the middle, and is found under pieces 
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i>f bark, in crackn, under stones, or even just under the surface 
of the soil. I liope in a future Fart to deal fully with the ova, 
larvae and pupa? of this family, respecting which I have many 
notes. 

The only previous attempt to deal with the AustralianXycfen?d<« 
is included in Mr. W, H. Miskin^s “ Synonymical Catalogue of 
the Hhopahxjera of Australia.”* This work supplied a longfelt 
want, and must l>e used os a starting point for any revision of 
the Australian butterflies; and I arn much indebted for the 
valuable synonymy contained in it. As Mr. Mlskin clearly fore- 
saw, a great many of the names have to be sunk. This I am 
fortunately able to do, for with a far greater number of specimens 
I'epresenting a larger number of species available for study, and 
an aocjuaintance with literature that he had not seen, I am 
enabled to recognise 114 species of Australian Lyewnidrv. Of 
these 94 are in my own collection, and with six others from the 
Macleay Museum areexhibited to-night; of eight additional species 
I have seen specimens, and five others are known to me from 
figures, leaving only one, M* eudides^ unaccounted for. Zeritea 
thyra and Lycaena hypohnm I do not regard as Australian. 
Miskin gives a list of 1 1 7 different names, 23 of which are marked 
as 1 ‘epresenting species unknown to him, so that he was only able 
to recognise 94 species, two or three of which I believe to be 
doubtfully distinct. On a careful examination of his list, I find 
97 distinct species included (excepting Z. ihyra and X. hypohnea) 
to which I have added 14 new species described since 1891, two 
new records, while one of his synonyms has been raised to specific 
rank. The genera he uses I do not at all agree with, as they are 
not in accord with those used f^r the lndo-Mala 3 "an Region* 
whence so many of our species have been derived; nor does he 
use them in the same sense as the authors he quotes for them. 
For example, Miskin quotes de Nic^ville for Xj^cosna, Fabr., 
Hating eighteen species, not a single one of which would beplacefi 
in that genus by de Kic^ville. Again, Moore, Distant, and de 


* Annals of the Queensland Museum, No. i, 180b 
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Nic4ville are quoted as authorities for Deiidorix^ Hew., yet all 
those authors would place two of the four species mentioned 
under that genus by Miskiu in liapala. This will show that the 
genera as well as the species are sadly in need of revision* T do 
not think Miskin possessed a large extrtf^'irtiustralian collec- 
tion, which will account for his wnnt of appreciation of generic 
differences. His descriptions of species are invariably good, 
though he has neglected comparative work; for instance, he 
describes three species as allied to Hypochrymp^ iynita^ but 
does not indicate what form of that very variable species 
he refers to. This, however, is a small matter compared with the 
bad descriptions and very misleading figures of certain other 
Australian authors; three writers in particular have described 
nineteen Lycoinidat as new, only one of which has claims to 
specific rank. 

The system of classification I have used is based on the excellent 
table of the late Mr. do Nicdville, but any system can only be 
held to apply directly to the limited area under considera- 
tion, so that I have found it necessary to depart somewhat from 
his table. The first separation that occurs is the placing on one 
side of the genus Liphyra^ which only just finds its true place 
among the Lycasnidm. I find that in Australian forms the 
presence or absence of an anal lube is « good character. 

KKt TO AOSTBALUN GENERA OF hYCj^:mX>JE. 


I, Forewing never with lour subcostal nervules in J . 

A. Hindwing without anal lobe. 

A. Upperside In both sexes black, or black and white. 

Forewing with first subcostal anastomosed with 
costal for a very shdfrt dlatanoo and running 

free to costa . , Evpsychtllut , 

6^. Forewing with first subcostal far from costal j 

costa arched Ef 0 pithecop$, 

Forewing with first subcostal free from costal; 

costa straight MegUha, 

B. Upperslde of dT blue end white, of $ blaok and 

white. 

Forewipg^th first subcostal free from oosta CyanirU. 
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Forewing with hret aitllMltal anastomoeed with 

costal and then running free to costa 

Forewing with first subcostal connected with costal 

by a short spur 

!. Upperside of ^ blue, purple, or brown; of ? 
usually blue/ sometimes a white patch on forewing, 
. Forewing with first subcostal entirely free from 
costal. 

a'*. Underside with brilliant markings, usually 

scarlet, sometimes greenish 

, Hind wing tailless, underside white or bit>wn, 

with dark markings 

c^. Underside white with few markings 

<^mdwing with three blunt tails 

Hlhdwlng with three highly* ciliated tails 

Hind wing with one filamentous tail 

Upperside in both sexes coppery 

b'. Forewing with first subcostal very near to or 
touching costal, but not anat^tomosed with it. 
Hindwing with one filamentous tail. 

a*. Underside with few markings 

h^. Underside with a complicated system of 

brown and white splashes 

&«. Hindwing tailless. 

a'*. Hindwing with four black spots on outer 

margin below 

Underside with oatenulated markings, never 
« more than two black spots at anal angle 

below 

. Forewing with first subcostal connected with costal 

by a very short spur 

efi. Forewing with first subcostal anastomosed with 
costal for a variable distance and running free 
to costa; usually a single tail. 

Hindwing below base with black spots 

Hindwing below bass without black spots, both 
wings with catenulated bands, tailed and 

tailless 

eK Forewing with first subcostal completely anasto- 
mosed with costal, except short free basal 
portion. 

Hindwing somewhat dentate; of small sUe... 
Hindwing with a sin^ tail 


Danit, 

liampide$, 

MUetua, 

Candalides. 

PhiliriH, 

PseudodipstM, 

J^ycaejiestim. 

Polyonmmtm, 

Lucia, 

C<ttochry$0j>H, 

Tamcu/i, 

Chiladev, 

Xizera, 

Jamide$, 

KvBrea, 

Una. 

Uticu. 
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B. Hindwing with a rudimentary anal lobe. 

A. Kexes very dissimilar, S' purple or silvery-blue, ? 

usually with pale patch on forewing OgyrU, 

B. Sexes very similar, purple or blue, hindwing with a 


stout tail Athopala, 

C. Hindwing with anal lobe. 

A. Hind wing usually with a long tail to first median, 
a^. S with three or four suboostals, 2 with three; 

spots in cells on underside lafmenutt. 

6^. Both sexes with three subcostale, no spots in cells 

on underside PmtdulmenvM, 

B. Hind wing with two equal lilamentous tails, fore wing 

with two subcostaU. 

a^. Both sexes black and white Pmutonotin, 

S with circular black patch on forewing HypolycnetM, 

Hindwing with one tail and well developed anal lobe, 
three subcoetals In both sexes. 

a'. S with no secondary sexual characters Deudorix. 

fti. S with secondary sexual characters on both 

wings Uopalci, 

S with secondary sexual characters, tail nearly 1 

inch in length Pindahnra* 

IL Forewing with four subcostala in both sexes Liphym, 


But for the presence of two taillesa species of Nacadnba^ tlie 
classification might be much simplified by adopting a taiM and 
tailless section among the group having no anal lobe. 

EapsYOHBLLUs, Rober. 

Tijdschr. v. Ent. xxxiv. p. 316; Exot. Schmett. Theil ii. p. 273, 
1892. 

This genus stands midway l)etween Pithecop$ {first subcostal 
and costal completely anastomosed) and Neopithecopa (these 
nervules quite separate) in that the first subcostal only touches 
the costal for a very short distance and then runs free to the 
costa. 

Type, E, diomimy Boisd. 
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EuPsvciiELBUS DioNistcs, Boisduval (Plat<» ii., fig» 1). 

Voy, Astr., Lep. p, B2, 1832: Pidv^^copH dionisUt^y Druce, P.Z.S. 
1891, p. 358, pi. xxxi, L 

16 nim. U p p e r « i d e. — Forefvimj with costal margin brown, 
apex broadly brown, outer margin brown decreasing in width to 
angle, basal fourth brown, rest of wing pure white; this white 
area alnaost circular, occupying ^ cell, extending above it and 
also reaching inner margin Ilimlwimj brown, with a white 
almost circular apical area, which l>eginning at about the middle 
of costa extends downwards just into the end of cell and then 
round towards apex. 

Underside. — Formnng white, with much more restricted 
brown margins. Costa only narrowly brown, apex and outer 
margin less broad than on upperside ; brown outer margin 
marked with a faint series of dots between the nervules, 
inside of which is another series of larger white dots. A Vdack 
spot in middle of cell towards costa, a second aliove the cell and 
below subcostal nervule, and three irregularly between nervules 
at about | length of costa; these three extend at intervals along 
inner edge of outer marginal band. Hindwiiig white, with a 
brown narrow outer margin extending from near middle of inner 
margin nearly to apex; a tine marginal white lir»e interrupted by 
the nervules, above which is another series of white dashes on 
the brown outer margin as on outer margin of forewing; towards 
anal area and above brown outer marginal band, three broMm 
dashes running pamllel to outer margin. The most striking 
feature of the underside is a very large black situated between 
oostal and subcostal nervures, just above the end of cell. (In 
the allied smaller species JT, sa^mora, Butl., this black spot is 
situated the apex)» 

specimen 1) from, which this description is taken is in 
the Macleay Museum from Daimley Island and is the only Aus- 
tralian specimen I know of. Having been caught many years ago, 
the colour has probably faded, and freshly caught specimens 
would in all likelihood be black and white. 
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This species is allied to the smaller form N* zalmora^ also 
recorded from Darnley Island^ but differs irom that species in 
neuration and in the position of tlie large black spot on underside 
of hindwing. * 

This constitutes a new record for both genus and species for 
Australia. 

Nkopithbcops, Distant. 

Rhop. Malay, p. 209, 1884; de Nic^ville, Butt. Ind. iii. p. 51, 
1890 : Farapitheooin^ Moore, Journ. Asiat. Soc. Bengal, liii. pt. 2, 
p. 20, 1884. 

^^ForBwlny small, very broad, elliptical; [costa] much arched 
from the base, exterior margin convex, posterior margin of equal 
length with the anterior; costal nervure extending to less than 
half length of margin; subcostal nervules very short, first sub- 
costal emitted at one-half before end of diacoidal cell, second at 
one-thiid before its end, third at one sixth before its end, dia- 
coidal cell long, broad. Hindv>ing small, very broad, oval; 
exterior margin very convex. Body slender ; palpi gporrect, 
slender, clothed with short lax scales; leyB slender; animfixe with 
a well-formed lengthened spatular club.^' 

“ This is a very remarkable little genua, which has a strong 
. superficial likeness to Pithecops^ Horsf., and moreover similar 
habits and flight in the perfect state. It has the costa of the 
fore wing more strongly arched than in any other genus of this 
group, thus permittingof the wide separation of the costal nervure 
and the first and second subcostal nervules. The males have no 
secondary sexual characters (de Niceville, loc. eit). 

The type is ilT. z(dm<yra^ Butl., and the genus probably contains 
a single very variable species. 

Nkopithbcops zalmora, Butler (Plate ii., fig. 2). 

PithBcops mlmora^ Butl, Cat. Pabr. Lep. B.M. p. 161, 18*69:: 
N, zalmora^ de Nio^v., Butt. Ind. iii. p, 63, 1890 : Piik tfWmo, 
Moore, Lep. Cey, i. p. 72, 1881 : ParapithBcopa ganra^ Moore, 
Journ. Asiat. Soc, Bengal, liii. pt 2, p. 20, 1884 : N. hor 9 ji$U%f 
Dist, Rhop. Malay, p, 210, 1884. 
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(J. 11 mm, Upperside . — Forewing brown, with a white 
central elliptical arfea occupying a portion of cell, but not extend- 
ing to base or inner margin. IJindnnng wholly brown. Cilia 
white. 

XJ n d 0 r 8 i d o . — Forewing white, with a brown apical area, 
and a decreasing brown outer margin marked by two parallel 
series of white lines (one marginal) interrupted by the nervules. 
Cilia brown. Ilindwing white with a marginal series of brown 
spots encircled with white; a largo, black oval spot present 
between costal nervuro and subcostal ner'^ ule at apex. 

5.13 mm. U p p e r s i d e . — Forewing with central white area 
smaller than in Hindwing with indications of a white marginal 
line, 

U n d e r s i d e. — Forewi'ng with brown outer margin broader, 
and the two white series of lines dividing up the brown margin 
into a series of spots; a further series of brown spots some little 
distance from tlie brown outer margin. Hindmng as in but 
with the addition of another series of submarginal brown lines. 

The above descriptions are takcm from what T believe to be the 
only two known Australian specimens, in the Macleay Museum, 
from Darnley Island; and these were caught a number of years 
ago. The colour of the upperside in freshly caught specimens 
will probably be black. 

De Nic6 villa considers that the four described forms belong to 
one apeoiea. They vary from the wet-aeason form {N. horafiddiy 
Dist.), which has no whit© on the upperside, to the dry season 
form {F, ganra, Moore), which has large white areas on upper- 
«ide in both wings. Intermediate between these two forms come 
typical JT. talmora^ Butl., and N, dharma^ Moore. 

Abnost the same variation as this is shown in the somewhat 
allied species Megieha mmaya^ Horsf.; but in Australia it is the 
whitest form of that species that is present, while in N. zaf/mora; 
it is one of the darkest forms that we have, though it is quite 
possible that, when mote specimens of these two species are 
obtained and at different times of the year, it will be found tliat 
they exhibit as much variation as they do in India and the Malay 
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Peniasula; and a further search will no doubt bring to light 
some form of P. hylax on Darnley Island. 

Mkgisija, Moore (Plat-e iiL, fig. 28). ^ 

Lep. Cey. i. p. 71, 1881; de Nic^ville, Butt. Ind. iii. p. 60, 1890: 
PaQhalla^ Moore, Journ. Asiat. 8oc. Bengal, liii, pt. 2, p. 21, 1884. 

“In Meginha the costal nervure terminates about opposite to 
apex of cell; first subcostJil nervure is bent upwards not far from 
its base towards costal nervure, the costal ncr^mre having the 
appearance of being bent down to meet it, but the two veins are 
free, though they approach towards each other very closely in 
the male, not quite so closely in the female’* {de Niceville, /.c,). 

This genus, the type of which is M. malaya^ Horsf., is dis- 
tributed through India, Ceylon, Burma, Sumatra, Java, Borneo 
and N. Queensland; and probably contains a single very variable 
species of which both tailed and tailless forms occur. In India 
five forms have been described, all of which have been placed by 
de Niceville under the type species. 

Meoisba nigha, Miskin (Plate ii., figs. 3-4), 

Lymma nigra^ ($) Misk., Proc, Linn. Soc. N.S. Wales, 1890, 
36: M, mgm, {$) Waterh., Proc. Linn. Soc. N.S. Wales, 1909, 
p. 331. 

(J. 9-10 mm. (average 10). Uppersid e. — Forewing black, 
with a white central area extending from median nervure to inner 
margin. Cilia brownish-black. Hiindwing black, wdth a larger 
white-centred area extending often from just below cell to costa, 
leaving base and apical area black. Cilia brownish-black. In 
no Australian specimen that I have seen, has a tail been present 

Undersid e. — Foremng silvery-white, a pale brownish 
costal margin with four (sometimes five) almost black equi- 
distant spots very close to costa about middle; apex pale brown, 
outer margin marked by a faint white line external to which are 
greyish cilia and internal to which is a pale brownish-grey margin, 
through which runs a white lunular band; somewhat internal to 
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this is an irregular band of elongated brownish spots; end of cell 
faintly marked with pale brown. Hindwing silvery* white, three 
black subbasal spots, the middle one o£ them in cell; a round 
larger apical spot, a small one on inner margin about middle; 
outer margin as in forewing but a little wider; white lunules and 
marginal line almost breaking up the brownish-grey margin into 
a series of spots, that Just at anal angle being darker and more 
conspicuous, spot l>etween let and 2nd median nervules better 
defined than others. Ciliti greyish. 

9. 10-12 nun. (11).^ Upperside difiers from $ in the 
more convex costa and outer margins, rounded apex to forewing, 
and the \^ery circular outer margin of hind wing. In some speci- 
mens the white areas are somewhat larger than those of (J, and 
in very fresh specimens the cilia of hindwing are seen to be 
slightly spotted. 

Underside as in but markings better defined and cilia 
decidedly spotted and lighter. 

Zoc. — Cardwell, Cairns, Q. {(J 3, 9 2). 

I am still inclined to regard this as only tlie Australian form of 
M, mala/ya^ from which it difffers only in the relative proportions 
of black and white on the upperside, and in the intensity of the 
markings below. 

I 

Cyaniris, Dalman (Plate iii., fig. 1). 

Kongl. Vetensk. Acad, HandLxxxvh. pp. 63,94, 1816; Moore, 
Lep. Cey, i. p. 74, 1881; de sNic^ville, Butt. Ind. iii. p. 92, 1890: 
Zyccenopst#, Feld., Reise Nov, Lep. ii. p. 257, 1865. 

** Forming elongated, triangular; costa very nearly straight; 
outer margin oblique and convex; costal nervure extending to 
half length of costa; first subcostal nervule free from costal 
ueryure ; third subcostal nervule emiitted at about half way 
between apex and end of cell; subcostal nervure ending at 
apex. Hindwing oval, without a tail, anal lobe or any anal pro- 
longation. . i . Type, (7. argiolvs^ Linn., the * Holly-blue 
of England.'" 
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This genus, as regards neuration, is very nearly allied to 
Lyemna^ Fabr., a genus that is not at present represented in 
Australia, though many writers have used that name when 
describing Australian species of LycamidcB. 

The genus Cyaniris has a facies that distinguishes it imme- 
diately from any allied genus, the type of the genus well illus- 
trating this facies, which is most marked on the underside, the 
spots hardly ever becoming ocellular; while in Lycmna they are 
composed of a dark centre and an outer pale portion. The genus 
occurs chiefly in the Neartic, Palieartic and Oriental regions, and 
in Australia so far contains the solitary species described below. 

CvANiRis TKXKLLA, Miskin (Plate ii., fig. 11). 

Lycmna iemlla ( 5 ), Misk., Syn. Cat. Rhop. Aust. p. 63, 1891. 

(J . 12-14 mm. (14), Upperside . — Fornwing silvery-blue 
with a black outer margin and an almost central suboval white 
spot; costal margin broadly black at base, then a black linear 
margin to apex, where the broad black outer margin begins and 
extends to angle; a suboval white spot principally below cell (only 
a small lower portion of cell being white) and just reaching inner 
margin; rest of wing, surrounding the white spot except on its 
lower margin, pale silvery -blue. Cilia white. Hind wing white, 
with a black marginal line internal to which is a submarginal 
series of black spots surrounded with white between the nervules; 
internal to these spots is a continuous blackish suffusion from 
near apex to angle; abdominal fold white, internal to which is a 
suffusion of pale silveiy-blue scales; base of wing brown sufftised 
with blue scales, which are sparsely scattered over the submar- 
ginal black suffusion. Cilia white, terminations of nervules 
black. 

Underside. — -Fore silky- white, with brown spots as 
follows, one faint in upper angle at end of cell, another larger 
between subcostal nervure and upper discoidal nervule, beyond 
this a band of brown spots running from below upper disijoidal 
nervule to near angle parallel to* outer margin, which is marked 
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with a faint brown line, internal to which in a serieB of brown 
dots. Cilia white. Hindwing Bilky-white, with brown Hpots; a 
Bubbasal serieH of four Hpots, fir»t between subcostal and costal 
nervures, second in middle of cell, third just l>elow cell and 
nearer base than others, fourth near abdominal margin, a very 
conspicuous darker brown spot near oosta at about middle, below 
which matj be another spot smaller and paler, end of cell marked 
with a very faint brown line; beyond cell a crooked row of five 
spots from subcostal to median, nervure, the second of which is 
larger and has its longer axis placed at right angles to the direc* 
tion of the row; outer margin marked with a brown line internal 
to which is a series of brown spots between the nervules, above 
which again is a aeries of faint arches. Cilia white, 

9 . 1344 mm. (14). Antennee, thorax and abdomen as in 
palpi longer than in foi*ewing with costa slightly more arched, 
apex blunter, outer margin more convex. 

Up per side. — Forewimj white, with black costal and outer 
margins; central white suboval area larger than in otherwise 
the silvery-blue area of is replaced by black in 9 ; base black, 
internal to which is a bluish suffusion, which faintly extends over 
a portion of white area. Cilia black, towards angle white. 
Hindvsing as in but with slightly less blue. 

Underside exactly as in ^ and showing the same variation. 
Miskin described the fetnide only, and from a not too fresh 
specimen. A female of this species was submitted to the late 
Mr. L, de Nio^vUle, who thought his C. ceyx^ from Java might 
. tie identical with it. I have examined both his descriptions apd 
figures (I think be figures 2 and not (^ 9 ), and am of opinion ' 
that though closely allied they are two distinct species. H. H. 
Bruce has described a species, C. diUctusima^^ from Kina Balu, 
JBortmo, which is allied to, i| not idei^iii^l with, the species under 
consideration, but I have not seen a^^^men. 


* Jcuni* Bombay Kat. Hist. Boo, vil p.i32S, pi. H, figs. « and 7, 189^2. 
f P.2.fi. 4892, p. 57t 

10 
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This beautiful little, rare and somewhat variable species is only 
recorded from the Cairns District, but no doubt it will in time 
be found to have a much more extended range. 

Type specimen { 9 ) in Queensland Museum 2, Q 3). 

Danis, Fabricius, 

IlL Mag, vi, p. 286, 1807; Westw., Gen. Diurn, Lep. p. 497, 
1852: DamiA, Jl^isd., Voy. Astr, Lep, p. 67, 1832; 

Hilbn,, Verz. bek. Schmett. p. 20, 1816; Druce k Baker, P,Z. 8 . 
1893, pp. 536-553; Druce, P.Z.S. 1895, p. 585 (note). 

The insects that are placed in this genus have a distinct facies 
that separates them from their allies. The males are of some 
shade of blue on the upperside, very often with white central areas; 
the females are black, with white central areas. On the underside 
of both sexes the margins and bases are black, but marked with 
blue scales, while the central areas are white; the outer margin 
of hind wing has a series of black oval spots surrounded by shades 
of blue. The neuration may be described as follows — subcostal 
nervure with three branches; first anastomosing with costal 
nervure and then running free to costa; second given off at or 
some distance beyond the point of emission of the first; third 
given off rather nearer apex than end of cell, while the subcostal 
nervure ends at or above the apex. A tail is present in one 
group at the extremity of first median nervule. 

In Druce'' and Baker’s Monograph they discard the name 
DanUf as they say the use of that name would affect the name of 
the type of the genus {Danis danis^ Cram*); but as that appears 
to be their only reason, it is certainly one that I cannot agree 
with. It should be noted (as pointed out by Mr. Druce in 1896) 
that the figure of the na^tion in their Monograph is faulty, the 
first subcostal being otfpted at its proximal end, and the costal 
nervure at its distal enil* 

Druce and Baker go very fully into the history of this genua 
in their Monograph. 
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The Australian species may be recognised by the following 


table : — 

A* Upptrnidt in both sexes with a white patch on both wings; 
cilia ilark, spotted with white. 

<%, White area on forewIng in ^ small; no metallic scales on 

upporslde in $ apollonius,^ 

6. White area on forewing in $ large; mctalUo scales on both 

wings on upperside in 2 aerapis, 

r. Of Urge size; colour grey. blue and no metallic sheen on 

upperside ayrim* 

B. No \^it6 area on forewing in ^ ; white areas on both wings 

in $ ; of small size. 

a. OUU unspotted tay§€tu«, 

b. Cilia spotted macUapi, 

C. Very small (if any) white area on forewing in white areas 

on both wings in $ ; of moderate size; a single tail to 

the hindwing in both sexes annitz. 


On the underside the separation into three sections may be made as 
follows * 

A. dania auction with black costal and outer margins of forewing continuous, 

a Buboostal metallic band. 

B. taygelm atetion with black costal and outer margins nearly divided by 

white subapical projection, a subcostal metallic band. 

C. cyanea section with black costal and outer margins continuous, no sub- 

costal metallic band. 

Danis apollonius, Felder (Plate ii., fig. 8). 

Reise Nov. liCp. ii. p» 265, t. 33, f.3, 1865: Thyaonotia i^pollonma^ 
Druce, P,Z.S. 1893, pi. xlv. figs. 5, 6: i). dant#, Scrap., Mus, Godf. 
Lep. xiv. p, 164, 1878 (necCram.): D, Misk., Byn. Cat. 
Ehop. Auat p, 49, 1891 (nec Boisd.). 

22 inni. Foregoing with costa very uniformly arched, apex 
fairly acute, outer margin nearly straight, inner margin straight. 
llindmii\g with costa arched, particularly at base, outer margin 
rounded, without a tail or any anal prolongation. 

Uppersidie. — Ferewing blue, with black costa and outer 
margin and a white disc, rest of wing pale blue. Black costal 
margin extending to costal nervure and along apex and then more 
broadly along outer margin to angle; the white area wholly 
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OKtornal to and l)elow oell, extending from third median nervule 
Home times up to inner margin and situated centrally, in width 
about ^ width of wing, ovoid in shape, with ill-defined borders; 
rest of wing pale blue, dull when viewed directly, but when 
viewed obliquely has a metallic sheen; nervules marked with 
black, liase of wing covei’od with metallic green scales. Cilia 
black with a faint edging of white. Ilindwi^ig with outer half 
black, covered with dull blue scales, more particularly towards 
apicfxl area; apical and anal portions of this black band without 
blue scales, base of wing bluisli covered with a few metallic scales, 
extending about J into cell; vest of wing a broad white very w^l 
defined band extending from inner to costal margin and not con- 
tirmous with white of forewing. Cilia black, sp^itted with white. 
Area betwe^3U first median nerv^ule and submedian nervurc covered 
with long white hairs. 

U n d e r s i d e . — Forewing with broad black costal and outer 
margins, with a metallic band running through its middle, rest 
of wing white; the black margin begins from base, occupies ibhe 
whole of cell, and on costal portion does not extend below lower 
disooidal nervmle and then broadly along outer margin to angle; 
the metallic blue band runs along middle of this black band, 
beginning at base, occupying part of oell, bent round at apex 
where it is widest and extending sometimes as far as first median 
nervule, hut may end before this; nervules where they cross 
metallic band black, anal portion of black band duller than 
remainder; white area occupying nearly J area of wing» Cilia 
block, faintly spotted with white. Hindwing with outer half 
black, of same width as on upperside, the major portion of which 
is occupied by a series of metallic blue blocks, leaving a black 
outer margin and a wider black inner edge; metallic blocks, each 
of which contains a large ovoid black spot, separated from one 
another by block nervules; white of same sisce as on upperside, 
base black, with a large costal splash of metallic blue. Cilia 
spotted with white. 

9. 20 mm. XJ pper side.— Ferwinp black inclining to 
brown, with white central a;rea, occupying ^ width of wing, not 
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i*6Aching cell, but extending from slightly beyond lower discoid al 
nervule to tuner margin, better defined and of larger extent than 
that of and in parts sometimes sprinkled with brown scales. 
Cilia spotted. I can find not the slight^t trace of metallic 
scales. Hindwing black and white, base black, broad black outer 
margin extending up to about end of cell; rest of wing wliite. 
Cilia between terminations of nervules white. 

Underside as in except that the white areas are slightl}" 
purer in colour and the outer margins rather broader. As in (J, 
the metallic scales of underside of fore wing vary somewhat in 
extent on outer margin; white of cilia more developed than in (J. 

Lor .. — Cape York (Macleay Mus.; ^ 2, $ 2). 

This species is nearest to D. dani$^ Oatn. (2). Boisd., of 
many writers), but in that species the female has metallic scales 
on the upperside. Druce and Baker in their Monograph refer 
the Australian species to D. damV, but then they had only males 
for examination. They remark, however, that the females would 
^probably be without metallic scales on the upper side (as is the 
case) and that then the Australian species would agree with the 
New Guinea form which is Z>, apolUmiuB, 

The nearest Australian ally of this species is the somewhat 
smaller 2). serapin; on the upperside both sexes are sufficiently 
distinct; on the underside the metallic scales in 0. stsrajm are 
green, and in D. apollonius greenish-blue. 

Danis syrios, Miskin. 

Proc. Linn. Soc. N. 8. Wales, 1890, p. 34. 

I have lately seen the types in the Queensland Museum, which 
ate, I believe, the only two specimens known. They are very 
closely allied to i>. apoUonim,^ in fact they may only be a variety 
of ti(at species. The specimens differ in that they are very much 
larger, and are of a more dingy colour, wanting the metallic sheen. 
The malo is somewhat like a very old specimen of 2>. a^Moniut* 
4n my own collection* 

Lpe , — ^Cape York, 
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Danis sbrapis, Minkin (Plate iii., fig, 20). 

Syn, Cat, Rhop. Aust. p. 49, 1891: Th^ttonoiiB nentpiSf Bruce, 
k Baker, RZ.B. 1893. p, 539, pi xiv. f. 1. 2. 

13-23 mm. (21); $. 16-23 mm. (21). 

Bruce gives excellent figures of this species; and Minkin’s 
description is fuU. 

Cairns, Cardwell (^ 20, g ^^)' 

This species is easily recognised, the female having metallic 
scales on the upperside of both wings. It is allied to the preceding 
hut is smaller. 

Banis TAYGKTUa, Felder (Plate iii,, fig. 25). 

Lyc, taygetuB, Feld., Ileise Nov. I<,ep. ii. p. 266, t. 33, f. 19*21, 
1865; Z>, taygeiua^ Semp., Mus. Godf. Lep. xiv. p. 155, 1878; B. 
BolaTnandriy Mad, Proc. Ent. Soc. N.S. Wales, i. p. liv , 1866, 
13-17 mm. (16). Upperside. — uniform shining 
purplish- blue, with a very narrow black costal margin and a much * 
broader black outer margin, nervulos just before entering black 
margin defined in block. Cilia black, often tipped with u’^hite 
towards apex. Hindwing with outer margin black, of same 
width as fore wing, nervules entering it black. Abdominal fold 
white, base purplish-blue, a broad white band with irregular 
edges from oostii, where it is widest, right across wing; remainder 
of wing uniform shining purplish-blue. Cilia black. 

Undersid e. — For^iwing with outer margin black, broad at 
apex, decreasing in sixe to second median nervule wliere it some- 
times suddenly becomes wide, continuing so to angle; this band 
often contains a faint submarginal white line. Costal margin 
evenly black, just internal to w’hich is a band of metallic green 
scales, beginning from base, occupying upper half of cell and 
extending a little more than | along wing; below this a band of 
black, occupying remaining portion of base, then decreasing in 
width (not filling whole of remaining part of cell) as it runs along 
the metallic band and joining black outer margin only by the 
narrow black costal strip. Rest of wing white, widest at inner 
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tnargin, entering into lower corner of cell and with a narrow sub- 
apical projection from lower discoidal nervule to subcostal nervure. 
Cilia black. Jlindwing with a broad basal splash of metallic 
green, bordered with black, which forms a continuation of the 
lower black l>and of forewing; followed by a cream baud, widest 
at costa and very narrow at inner margin, inner edge of marginal 
black beginning from apex and running nearly straight to middle 
of inner margin; in this black outer margin are a series of large 
subquadrate metallic green spots each with a large ovoid black 
spot; these interneural, extending from angle to subcostal 
nervure, al>ove which is often a patch of green scales; outer 
margin black, internal to which is a more or less distinct white 
line interrupted by black nervules. Cilia black. 

Var , — The whole hind wing on upporside, except black outer 
margin and ati elongated white streak above sul>costal nervule 
from apex to just beyond middle of costa, uniform shining 
purplish-blue. The male is very variable; on forewing the while 
.edging to cilia in apical region is sometimes very marked, and 
sometimes absent; in hind wing the black outer margin varies in 
width. The white of hindwing varies from that of the variety 
described to the typical form, every intermediate stage being 
observed. On the underside the white submarginal line and the 
inner edge of black margin of fore wing vary; in the hind wing the 
shape of the green spots and the enclosed black spots is variable; 
also, in continuation of the metallic green series, green scales may 
or may not Ixj present above the subcostal nervure. 

$. 1447 mm.(16). Upperside, — black and white, 
with base covered with metallic green scales which occupy nearly 
^ cell; costal margin basally green, then narrowly black, broaden- 
ing t^ut about middle of cell and extending half-way into cell and 
continuing of about uniform width to apex and to angle; rest of 
wiagwhite. Cilia black. Mindwing white, with a very broad black 
outer margin, its inner edge running from apex irregularly to anal 
angle. On the inner anal area of this band is a large patch of 
metallic green scales, base also coloured with metailio green. 
Abdominal fold white. Cilia black. 
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Underside asin^^ but the light area of hind wing cream 
rather than white. The $ is also variable; on the ttpperside the 
metallic scales are often blue rather than green, and often a sprink- 
ling of these scales is present on the inner edge of the black outer 
margin of forewing. On the hindwing the metallic patch near 
the anal angle is often wanting, or it may be very large and 
completely joined to the basal patch by a metallic line running 
between the median and submedian nervures. 

The first subcostal is only united with the costal nervuit? for a 
very short distance. The male is somewhat like that of D. ariniti, 
but is smaller and lacks the tail of that species. 

/ The type of D. mhimaitdri is in the Macleay Museum, and is 
certainly identical with this species. 

This species ranges from the Richmond River to Oaj)e York; 
and is very plentiful in certain localities, as the Richmond River 
and in the Cairns District where Mr, R. E. Turner informs me 
the variety of the male with little white on the upperside of the 
liindwing is as common as the typical form. I am sure the 
locality of Sydney must be an error, as after collecting for over 
twelve years in the district I have never seen it. Semper is 
the authority for this locality. 30, $ 20). 

Danis maclbayi, Semper. 

Mus. Godf. Lep. xiv. p. 155, 187B; ThyionotUniacleayi^ Druce 
k Baker, RZ-S. 1893, pp. 546, 547; Druce, op. ciL 1902, ii. p. 119. 

^ 9 . Length of costa of forewing 14 inm. This species is very 
close to the preceding ( 2 ). but differs very slightly in 

the spotted fringes, also in the female having a black tooth pro- 
jecting from the black costal border into the central white area 
and very indistinct blue scales on the base of the wings. The 
male is of a much leas intense blue than Loo. Cape 

York. (Translated from Semiier’s description). 

In 1893 Mr. Druce doubted if it was distinct from /). 
and referred to a specimen in the Oodmaa and ^Ivin collection* 
In 1902 he 'had the types in his own collection and writes “easily 



nV O. A. WATBRHOUSB. 


153 


.A#' 

dlHUnguiahed from D, taygetu$ by the paler blue in the male and 
by the chequered cilia in both sexes.” 

I have lately seen a specimen (9) from Cooktown lent me by 
Mr. Lower; it certainly has white, slightly chequered cilia, and 
though not altogether agreeing with the above description, does 
so in some respects. It further causes me to doubt the specific 
distinctness of this species but, in deference to Mr. Druce^w 
opinion, I keep them separate. 

Danis arinia, Oberthiir. 

Cupido arinia^ Oberth., Ann. Mus. Civ. Genov, xii. p. 465, 187c4; 
Lc. XV. p. 523, 1880; Thymrvotu arinia^ Druce tk Baker, P.Z.8. 
1893, p, 550, pi. xlvi., figs. 6, 7: i). cyanea^ Semp. (nee Cram.). 
Mus. Godf. Lep. xiv. p. 155, 1878; Misk. (uec Cram.), Syn. Cat, 
Rhop. Aust. p. 50, 1891 ; D. al6aitioia^ Lucas, Proc. R. 80c. Qsid, 
vi. p. 156, figs. 3, 4, 1889. 

16*19 mm, (18). Shape of wings as in D. iaygetua ^ rather 
than i). Berapia (J“, with #1 long thin tail at the extremity of the 
first median nervule of the hindwing. 

U pperside. — Forewing uniform shining purplish-blue (darker 
than in D. taygeim) with a very narrow black costal margin and 
a broader uniform black outer margin; end of cell' marked by 
a whitish sufFuaiou more or less developed. Cilia black, more or 
less e<lged with white, uniform shining purplish-blue, 

with a fairly brood outer^ black 'margin, between costa and sub- 
costal nervule white. Tail long, black, tipped with white. Cilia 
black edged with white. 

Dnd ersid white, with black costal and outer 

margins, costa at base narrowly white, block costal margin 
beginning at base runs uniformly in width to apex and round to 
median nervure when it increases in si«e by three steps to inner 
margin; outer margin faintly, marked with white, a submarginal 
white band beginning from below apex and increasing in size to 
inner margin. Cilia black. There are no metallic scales. Hind- 
mkig with co^ta white, basally sprinkled with metallic scales; a 
eubbasal broad black bar; a broad white bar from costa to inner 
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margin; rest of wing black, with a submarginal aeries of inter- 
neural metallic green aubquadrate spots each containing a large 
ovoid black spot. Outer margin marked with a dehnite white 
line, interrupted by the black nervules. Tail black, tipped with 
white. Cilia black, tipped with white. 

9 . 15-17 mm. (16). Shape of wings ns in D. taygetVB 9 * 
Hind wing tailed. 

Upperside. — Formnng white, central area with Inroad costal 
and broader outer black margins; base covered with metallic green 
scales, costal margin extending half-way into cell and increasing 
in size to apex; thence continuing, still increasing, to inner 
margin,* inner edge irregular, a faint trace of a submarginal 
metallic band most noticeable near angl^. Only a little more 
than ^ of wing white. Cilia black. Hindwing with base black, 
sprinkled with metallic scales ; next a narrow white band, 
remainder of wing block; a faint white marginal line interrupted 
by black nervules, above which is an interneural series of very 
black ovoid spots each of which is crowned with a large patch of 
metallic scales. Tail long, black, tipped with white. Cilia 
black, edged with white. 

Underside asin^J. 

I have unfortunately only half-a dossen specimens of this species 
which are not in the best condition, especially in the case of the 
females. They show very little variation except in the size of the 
white patch at end of cell in , The necognition marks are the 
tail and the absence of any metallic scales on the underside of the 
forewing. 

The species is intermediate in size between D, aerapk and H, 
tayyetm. 

Loc . — Mackay to Cape York 6 , 9 2.) 

Lamfides, Uiibner. 

Yens. bek. Sohmett. p. 70, 1816; de Nic^ville, Butt. Ind. iiu 
p. 159, 1890. 

‘<In the forewing the costal nervure is very short, terminating 
on the margin before the apex of thediscoklal cell; the short spur 
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joining the first subcostal nervule to the costal nervure is 
a feature present in Jamidm^ Httbner. Htructural!}^ this genus 
hardly differs from Jamiden^ and what differences there are are 
so slight that they can hanlly 1 ^ expressed; but the style of 
colouration and markings will easily distinguish them. Type L, 
€dianu8^ Fabr.'^ (de Nictiville). 

It will be noticed that Miskin* gives a list of seventeen species 
referred to Lampide^^ Hiibn., not one of which can correctly be 
placed in that genus, as defined by the authors he quotes; while 
the two species that can structurally be referred to tbat genus he 
has placed under Fabr. It appears from Miskia's ‘Cata- 

logue' that the main distinction he adopts between Lyarnii and 
Lampides is the absence of a tail in the former case, and its 
presence in the latter; l)ut it may here l>e remarked that the same 
species is often found tailed and tail less. The species given by 
Miakin under Lampidea are referable to Nacadtiba^ Tarncus, 
datnidea^ Evered^ Utica^ Pulyommains and Catocliryaopif, 

The two Australian species which structurally belong to this 
genus are very different in pattern from the Indian forms, as 
typified by L. mlianm. In our species there are no strigte on the 
underside, and they are much more allied to Danis (ThysonotiSy 
Hiibn.). 

The two species may be distinguished as follows ; — 

A. Mole above silverjr-blue; benoaih* in both sexes, with white 

spots on outer marginal borders^)! both wings; no bands. 

B, Male above pale blue; beneath, in both sexes, with hind wing 

showing a series of conical black spots; bands on forewing, 

and a costal white line ukuan. 

A tail ia present in both species. 

Lampides ccELKSTis, Miskiu. 

Danis ca^l€stis^ Mkk., Syn. Cat. Rhop. Aust. p. 50, 1891. 
ij* lShl7 mm, (16); 9 . IMffmm, (15). 

This species is recognised by the light silvery -blue of the male^ 
and the black of the female, in both sexes with white central 


Byn. Oat. Rhop, Aust. pp. 51-56, 1691. 
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areas. Miskin’s deacriptiou is full. It is pi'oV>ably the species 
<letermined by Semper as D. almas from Cooktown. The only 
locality for it known to me is Cairns 2, 9 2). 

Lampidks ALKiTAS, Felder. 

Lyc, aUnm (^J), Fekl., lieise Nov. Lep. ii, p. 268, t. 33, f. 15, 16, 
1865 : Danis aUuas^ Setup., Mas. Oudf. Lep. xiv, p, 155, 1878 : 
Lyc. alcm ( 9 ), Feld., lieise Nov. Lep. ii. p. 268, t. 33, f. 27, 28, 
1865. 

18 nun. l^orsmng with costa arched,* apex very blunt, 
almost rounded; outer margin nearly straight, inner margin 
straight, Hindwing with outer margin semicircular; a tail is 
present at extremity of first median nervule. 

Upper sid Forewing pale blue, with white discal patch 
which is J of width of wing, wholly external to cell, and wholly 
below median nervure, occupying a central position; apex and 
outer margin bordered with brown, rest of wing pale metallic 
blue (not ho shining or silvery eh in L. avXesUs)^ with costa and 
costal area plentifully sprinkled with white scales. Cilia very 
short, brown. Hindwifig with outer half pale blue; base of wing 
pale blue; rest of wing white; outer margin brown, internal to 
which is a white line interrupted by blue at nervules, a brown 
patch on the inner side of eacli of this series of white lines. 
Cilia brown. Tail brown, tipped with white. 

U nUerside; — Forewing brown and white, the brown occu- 
pying the same position as does the blue on upperside, basal 
third of costa marked by a white line, outer margin also marked 
by a wliite line external to which are the brown cilia; en<i of cell 
marked by a darker brown bar bounded by a white line on both 
sides and below; a short band is pi^sent near apex consisting of 
three darker brown spots bordered on their sides with white, 
placed one over the other, these spots are situated between Srd 
snbcostal nervule and subcostal nervure, subcostal and upper 
discoidal, and upper and lower discoidal nervules; a submarj^nal 
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wavy white line, which is clonest to outer murgin at the nervulen, 
double near apex. Jiindwm^ with brown areas in a correspond- 
ing position to blue on upperside, white corresponding to white 
on upperside; a white marginal line interrupted by the nervules, 
between the nervules large conical dark spots bounded internally 
with white and externally with white suffused with blue scales, 
excepting the spot between Ist and 2 nd median nervules which 
extends to the white marginal line, and has blue splashes on 
either side; internal to this, but still on the brown area, an 
irregular band of darker brown spots })oirdered with white, these 
spots occurring between each pair of nervules except above sub- 
costal nervule and between «uboo.stal nervule and subcostal 
nervure, where it is only a half spot. Cilia brown. 

5 . 19 mm. Forticing wdth costa more arched, apex more 
rounded and outer margin more convex than in ,J. 

Up per side . — Foreming with costal area and all alx)ve 
median nervure excepting the cell black, outer margin black, in 
width about of wing, cell and basal area suffused with blue 
scales, rest of wdng white; black of 9 corresponding to blue of $. 
Hindwing with outer lialf black (corresponding to blue of ^), 
rest of wing white except basal portion, which is suffused with 
pale blue; on inner edge of black area a blue suffusion in the 
region of median nervules; a very faint white marginal line 
in region of tail, which is black, tipped with white, 

U nd e rs id ©.—Exactly as ih $ except that the blue metallic 
scalee are more plentiful on the white borders to the black 
»po^ of hind wing. 

The above description is taken from a pair in the Macleay 
Museum caught at Darnley Island sen eral years ago. I am not 
quite sure that our form is typical L. aleum; but it is certainly 
very closely related to it, and without seeiug a specimen f^bm the 
type locality, I do not feel justified in altering the above name. 
1 have ftome doubts as, to whether Semper’s specimen from Cook - 
town is really this species, as I do not think itoccui*H on the 
lUi^land 3, $ 1). 
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Milbtos, Hiibner. 

(Part) Verz. bek. Schmett. p. 71, 1816; (paft) We«fcw., Geh. 
Diurn, Lep, p. 502, 1852 : Theda, sect. HypoehrysopB, Fekl, Wien. 
Ent. Mon. iv. p. 243, 1860; HypochryBops, Feld,, Reise Nov. Lep. 
ii. p. 251, 1865; Druce, Trans. Ent. Soc. Lond. 1891, p. 179. 

In this genus the subcostal nervule is three-branched, the first 
branch being quite free from the costal nervure as in LycmneBthtB, 
P«e%idodip$ait, PhUiris and Candalides, In fact Mihtm bears a 
close relationship to these genera structurally, but may be at once 
recognised by the brilliant colouring of the underside. In his 
'excellent Monograph of the genus, Druce remarks as follows : 
“Although by following certain lepidopterists, Htibner’s name 
MiletuB should take priority, as the first species mentioned by 
him is the P. polycleltiB, Linn., yet I prefer, seeing that these 
insects have l>ecoiiie so well known under Felder’s name, to use 
his name HypockryBopB, Again, Felder has definitely character- 
ised the genus, whereas Hubner placed together under his name 
forms that are abundantly distinct, without any remark as to 
which should be the type of his genus,” Following this rule 
then we must discard many of Hiibner’s genera, which Druce has 
not done, for he accepts CandaUdeB, taking as the type the first 
mentioned species, C. otmhthoBpilon, which seems very reasonable. 
Adopting then P. polydetUB as the type of Hiibner’s genus, Hypo^ 
ehryBops must sink. With certain specific modifications, the 
apecies have the following pattern of marking on the underside. 
Forewmg with cell usually yellow, a metallic line from base along 
subcostal nervure to end of cell where it is often broken, thence 
bending and following the diecocellular nervules; a similar line 
running along middle of cell to near its end, but stopped by the 
discocellular spot, a diacal band of variable length, usually mar- 
gined with metallic; a submarginal band often represented by 
black spots sprinkled with metallic. Hindwing crossed by seven 
bands often composed of spots; first a basal streak on costa; 
second subbasal from subcostal to abdominal margin; third 
dually consisting of a spot above, another in cell, often eoaleso- 
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ing; fourth usually consisting <J^&ur spots, one above, two l>elow, 
one in middle of cell, crossing cell, all more or lees coalescent; 
fifth marking end of cell, often with a small spot below it; sixth 
discal, much curved from near costa to abdominal margin, some- 
timee appearing as if its beginning atid end belonged to the fifth 
series; seventh marginal, often much reduced in size. These 
spots which are usually some shade of rich orange-red, more or 
less bordered with metallic blue or green, sometimes with black, 
reach their maximum development in M. ignita and its allies, 
^he species may be thus discriminate<l : — 

A. Hind wing produced into two blunt tails, J' above blue, ? 


with white patch on forewing. 

a. Of large size, 5 green above 

6 . Of smaller size, $ blue above rorewa. 

B. Hindwing more produced at anal angle than apex, without 
tall-like projections. 

■ a. Upperside copper-colour. 

a’. Hiudwing below with white apical patch apollo. 

Hindw ing below without white apical patch apdlm* 

b. Upperside, ^ purple, $ coppery. hecalixm, 

i c. Upperside, purple, $ blue, 

I a*. Underside with broad orange-red bands ignita, 

6 ^. Underside with reddish -orange bands enclideit. 

i Underside with narrow orange bands chryMonotus, 

j Hind wing below with a very distinct discooellular spot minkivi, 

, (L Upperside shining brown epicnrun, 

I €. Upperside with centrobosal areas metallic fMicia, 

/, Upperside in both sokes blue. 

1 Hind wing below very dark narcitsm. 

I bK Hindwing below yellowish...^ eudetus. 

I Underside with bands of golden gr^ haiyoiiuA, 


I have found it a difficult matter to draw up a satisfactory 
table of these species, for several of them are very closely allied 
and others are known to me only by figures. 

• MiLBTue RBX, Bbisduval. 

I Sitmihua reiKf Botsd., Voy. Astr. Le)p. p. 72, 1832: Jlypochrg- 
r 0 Xf Bruce, Trans, Ent Soc. Bond. 1891, p. 183; P,Z.S. 1902, 
;k p, 113; r. ejpWcfwtf, Felder, Wien. Ent. Mon. iii. p. 334, t. 6, f. 3, 
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This species is very closely allied to if. rovena, which is much 
commoner in Australia, but is larger. In the male the dark 
margins are much narrower, and on the underside the ground- 
colour is darker, and the whitish patch below apex of hind wing 
is wanting. In the female the basal areas are suffused with green 
instead of blue.. 

My authority for including this species is a specimen (§) in the 
Mocleay Nf useum from Darnley Island. I think it may definitely 
be assumed that it does not occur on the Australian mainland^ 
where its place is taken by the form M, rovena. Drucc was notf 
certain of the distinctness ^f AT. epicletua^ Feld., (not the insect 
recorded under that name by Miskin). It is a well known New 
Guinea form. 

Aoc. — Darnley Island. 

Miletus rovkna, Druce (Plate ii., ffg. 16). 

Hijpochrya^s romna^ Druoe, Trans. Ent. Soc. Lond. 1891, 
p. 184; P.Z.S. 1902, ii. p. 113: //. epicktvs^ Misk. (ncc Feld.), Syn 
Cat Rhop. Aust p. 66, 1891. 

(J. 16-17 mm. (17). Costa of forewing gently ^rched, apex 
acute, outer margin straight Hindwing with outer margir 
slightly concave in centre, and two blunt tail-like projections tcj 
1st and 2nd medians. j 

Upperside rich blue, with narrow black costal and outetj! 
margins, that of costa of hindwing being widest, usually extend- 
ing to subcostal nervure, anal angle also more broadly black/ 
Cilia brownish. 

Undersid e, — Forawing light brown, paler towards inner! 
margin, spots distinct, reddish margined with metallic green; ai:^ 
additional red spot in centre of cell, which is of the same colour; 
os rest of wing except the reddish upper portion; disoal band 
irregular, not extending below first median, marginal band indiaj 
tinot. Cilia brown, ffindwiny light brown with a lighter &uffu<j 
sion on outer margin below apex; spots red, usually blaok-bordered) 
then with metallic green, situated as indicated in general deserip^ 
tion except the curved discal series, which just below the subj 
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m Hituated almost on the outer ii|M*gin, and then increasing 
»LZ6) gradually leaves the margin towards anal angle; marginal 
band represented by a red line, which at anal imgle is internally 
bordered with black and externally by metallic green, light brown 
and then black on margin. Cilia brown at tips of xiervules, at 
anal angle black. 

9 . 17*18 ram. (17). Shape much as in but apex less acute 
and projections of hindwing longer. 

U p p e r « i d e . — Forewinst black, with costa at base dark grey, 
basal third of wing light blue, more extended along inner margin, 
outer half d! cell white, which extends downwards and outwards, 
sometimes reaching below 1st median; end of cell usually marked 
with bright blue which sometimes extends quite round the white 
patch. Cilia brown. HmdtHnp greyish black, with a variable 
blue suffusion extending over cell, sometimes beyond, Cilia 
brown, lighter at anal angle. 

Underside as in usually lighter, with white patch of 
forewing showing through. 

This species has usually been known in Australia as // 
but Druce considers it distinct. However, this and the 
preceding species, together with M. hyp&chtuBf Oberth , are pro- 
bably only geographical forms of M, polychtUBy Linn. 

— Rockhampton to CotAtown (^J 4, 9 3). 

Druce records this species from Port Macquarie and Richmond 
River, N.S.W., erroneously 1 think, since it appears to be essen- 
tially a tropical species; and my own collections from the Rich- 
mond River were made at all times of the year and do not 
itmlttde it. 

‘ MaBTUB aronno, Miskin. 

^t^Bchrysopa apoUa^ Misk., Syn. Cat* Bhop. Aust. Suppt. 1891 , 

ICiskin’s description was ma4e from a single specimen (9) in 
very poor oondition. The type is now in the {Queensland Museum, 
Wt m much worse condit^n and is hardly recognisable. It is to 
iMi hopedi tiierefore, that some northern entomologist will succeed 

a " 
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in rediscovering this beautiful species. Its nearest Austi 
ally is M* <tpeUe$, 

Loc, — Herbert River* Q. 

MttKTUS APBtiiRS, Fabricios, 

Pap, apdlm^ Fabr,* Syat. Eat. p. 52i, 1775; Don,, Ins, JNew 
Holl, t. 30, f, 2, 1805 : Ifypochry»opn upeUcn^ Mathew, Proc, Linn. 
Soo, K.S, Wales, p. 265, 1885; Stand,, Exot. Schmett. t. 94, 1888; 
Druce, Trans. Ent. Soc. Lond. 1891, p. 186. 

* (J. 1 4-17 mm. (15). Upperside. ^ Forewing rich orange-red, 
apical half of costa, apex and outer margin black, much wdder at 
apex. Cilia inconspicuous, brownish. Htndwing rich orunge-red, 
with costa broadly black and outer margin narrowly black, 
nervttles marked with black. Cilia brownish. 

Underside. — Forewiyig with apical area, angle and base 
below median nervule slaty to reddish-brown, rest of wing 
yellow; discal band nearly obsolete, represented by a few sub- 
apioal yellow spots which run into the marginal l^anrJ about 
middle; outer margin yellow, with a series of block spots well 
marked with metallic green; ceil yellow, with two metallic lines; 
several metallic spots between end of cell and apex. Cilia brown. 
Hindwing brown, with broad red bands as indicated in general 
description, bordered with metallic green; discal band irregular, 
nearer to outer margin below subcostal, and giving off a spur 
above anal angle; marginal band confined to anal angle, bordered 
inwardly with black and outwardly with metallic green, which 
extends along margin; a yellow marginal line, a black spot at 
termination of first median. Cilia Wwn. 

9 . 13-15 inm. (14). Outer margins of both wings more rounded 
than in rj. 

Upperside much paler and more restricted orange than in 
not extending to inner margin of fore wing, neirules of hind- 
wing markedly defined with black. 

Underside as in with marginal band of forewing better 
defined. 
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Besides the colour of the upporside, this species nmy be recog- 
nised by the absence of a definite discal band on the forewing 
below. The locality of ** West Australia ” given by Druce must 
no doubt refer to the most northern portion of that State. 

Coc * — Rockhampton to Cape York 8, $ 6). 

Milbtos HALYACTcrs, Hewitson. 

fff/pochri/BOpa hab/mtufty Hew., Trans. Ent Soc. 1874, p. 350; 
Druce, Trans. Ent. Boc. 1891, p. 185, pL x. figs. 4, 5 : Polp. ttra- 
nifesy Meyrickj Proc. Linn. Soc, N.S. Wales, 1887, p. 827, 

Wings above cerulean blue, with apical thirds brownish- 
black; hindwing with a submarginal orange hsud. Underside 
orange-yellow, with large metallic green spots along costa and at 
apex of forewing. Hindwing with three distinct wide bands of 
rneta/He greeny the outer being composed of large oblong spots. 
Female as in male, but lilac-blue, with a linear orange outer 
margin to both wings. Exp. l^^in.” (Druce). 

Hewitson gives the male as brilliant morpho blue; and the 
female Ulac-blue above, with four bands of bnlliant gM-gvun on 
the underside of hind wing. 

Meyriok gives tbo male as of a brilliant light brassy-blue mnd 
the female purple-blue, the hindwings beneath bright yellow- 
oohreous, with three strongly curved series of moderate irregular 
trapezoidal more or loss confluent Unieh-golden spots, 

Mr. 0. B. Lower, who has seen a specimen of Mr, Meyridt’s 
species, writes to me that **it resembled if. ignitay but all the 
ecariet of the underside was wliolly replaced by metallic Hue- 
green scales/^ 

A very^ careful consideration of the descriptions, together with 
Mr.. Lower's note, convinces me that M. A^m(ue and Jf: 
are identioal I liaveiong suspected this, but could not reconcile 
the colour given to the bands on the underside by Hewitson and 
Meyriok; still both Druce and Lower diJBter slightly from the 
wUer d^riptions* 

Eiver, W.4- (Hew.)| Geraldton, W.A. (Meyr.)^ 
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Miletus miskini, n.ap. (Plate iii., figs. 30-31). 

^.15 mm. Upp e r 8 i d e. — Forewiw/ dull lustrous purple, with 
black outer margin, broadest at apex, decreasing to angle. Cilia 
short brown. Ilindwing dull lustrous purple, with a very narrow 
black outer margin. Costal margin from base to aj>ex broadly 
brown. Abdominal fold grey. Cilia brown. 

Underside . — Foratving stone-grey. Cell yellow, with a 
central metallic green waved line; subcostal nervure to end of 
cell marked with green, a basal green costal line; end of cell 
tn&xked with an orange bar l)ounded internally wdth metallic 
gr^n and externally with black, then metallic green ; below 
m^dle and end of cell faint 3 ^ellow spots; disc marked by a yellow^ 
tramsverse bar more or less sprinkled internallj" with metallic 
green reaching to first median nervule; margin marked with a 
broad decreasing band of orange, wnthin which are five inter- 
neural black spots more or less obliterated with metallic green 
scales; on costa between discal band and end of cell are placed a 
few small spots of metallic green. Cilia brown. Ilindmng stone- 
grey, with six orange-red bands; first along costa at Iwise, inter- 
nally bordered with metallic green; second basal along the com- 
mencement of costal nervure and continued across base of cell, 
bordered externally with metallic green; third subbasal, consist- 
ing of two elongate spots bordered on both sides with green, one 
above and one in cell; fourth extending right across wing a little 
beyond middle of cell, bordered on both sides with metallic green 
except the large spot near costa; fifth short, consisting of a very 
la^-go conspicuous spot marking end of cell, bordered on either 
side first with black then with green, also below this a small spot; 
sixth discal, curved, internally bordered with green except towards 
abdominal margin where the large spot is bordered on both sides 
first ^ith black and then with green ; outer margin broadly 
orange, along which runs a submarginal interneural band of 
green, in region of anal angle this orange margin internally 
bordered first with black, then with green. Cilia brown. 
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5» 14-18 mm. (17). Upper aide . — Forewiftff with oeutra) 
metallic blue area and black costal and outer margins, black 
costal band extending half way into cell, very bimd at apex 
and angle but narrower at middle of outer margin. Cilia grey, 
Hindwiny purple, more or less suffused with blue at base, costal 
margin broadly brown, outer margin brown. Cilia grey. The 
relative amounts of blue and purple present vary according to 
the position of the insect. 

Underbid e. — For^twing creamy- whit© ; cell and adjoining 
costal area yellow, traversed by three metallic green lines from 
base, first close to costa, second marking subcostal nervule, third 
through middle of cell; end of cell marked by a yellow spot, 
bordered on either side by metallic green, above this towards 
costa a suffusion of metallic green; disc marked by a straight 
band of pale yellow internally bordered with green, especially 
towards costa; outer margin markedly yellow except at angle, 
with an intarneural tseries of five black spots almost obscured with 
metallic green scales. Cilia grey, Hindming creamy-white, with 
bauds as in but the basal ones are rich orange-red and the 
discal band and outer margin are yellow. The large spot mark- 
ing end of cell is very conspicuous, more so than in Cilia 
grey. 

This species is named from a male in collection of Mr. E. IlHdge, 
Brisbane, who has kindly lent it to me, and from several females 
in my own collection, received from Messrs. B. B. Turner, Txyon 
and Lucas. It is curious that out of fifty specimens examined 
only three have been males, whereas in this genus the males 
usually pt-edominate. There seems to be very little variation 
except that the colour of the bands of the underside undergoes 
some change and the metallic scales often appear blue. The 
difference in the groundcsolour of the sexes is very evident, and 
an important mark k the large spot at end of cell on underside 
of hind wing. 

X have named this species after Mr. W. H. Miskin, in whose 
collection, no^v in the Queensland Museum, it appears under the 
nsAne of i?. narcmm, Babr. Dr. Lucas has sent it to me as iT, 



166 AveTEiLiAK nmPAWCBRA’.tvc^i^iaiDj^, ni*, 

mohtuAt Feld. Thesfe two species, however, are hlne on the 
upperside in both sexe«, and are of a very different ehape. A 
specimen sent to the late Mr. L. de Nicdville was returned 
labelled M. proiogAtm^ Feld. (?), to which this insect appears from 
Druce’s figure^ to be somewhat allied. I have very painfully 
compared my specimens with the hgures of //. tkemuvu$;i this 
species is the nearest I have seen to the Ausbr^alian form, but the 
male has purpU fore wings, and blue hind wings; on the underside 
the colour is different and the discocellular of hind wing, which is 
an important mark of my species, is not prominent. The figure 
of the female on upperside is very cli>se to my species, but the 
description of the underside says it is like the male but paler; 
whereas in niy specimens the females are conspicuously lighter. 
A note on M* protogenen confirms my opinion that my species is 
distinct from that. 

Loc . — Brisbane to Cairns. 

Miletus nsmcu, Hewitson. 

Hypochry»op$ ddieia. Hew., Ent. Mo. Mag. xii. p. 38, 1876; 
Druce, Trans. Ent. Soc. Ix^nd. 1891, p. 186, 1 . 10, figs. 6 , 7; And. 
k Spry, Viet. Butt. ii. p. 94, 1894, 

16-20 mm. (18). Bhape as in M, njnita J*. 

Upperside. — Forming velvety block, with costa grey at 
base, centrobasal area silvery metallic green, extending to inner 
margin and occupying J to whole of cell. Cilia greyish. Hind- 
mng as in forewing, with nervules marked in black in metallic 
area ai^ two orange-red spots near anal angle. 

Underside light brown, cell yellowish, bonds of red^ 
bordered with metallic as in general description, submarginal 
baud of red without black spots, three black spots in and below^ 
cell of forewing as in M, igrdUi. Cilia brownish. 

16-21 mm* (18). ' Bhape as in M, ignita 9 . 


* Bruce, Trans, Knt, Soc. Lend. 1891, pt, ii, pi x. figs. 14, 16, 
1 0. Smith k Kirby, Ehop. Exoi. pt. 36, 1894. 



BT Q. A. WATBBH0C8B. 


167 


UppBrHide velrety black with rariable centrobasal area 
metallic blue or green, occupying sotnetimee basal aometimes ^ 
area of wings; orange apots on hind wing, two to four, sometimes 
ooalesoing. Cilia brown. 

U n d e r a i d e as in with the central area of forewing 
broa<lly au^Tused with yellow in which the three black spots are 
very conspicuoua. 

Var. duaringoi, var.nov. 14 mm. 

Thia specimen is much smaller than average males of M. delicia 
from Victoria, and New South Wales, and differs in having the 
metallic areas pale Hue, occupying f of both wings, leaving only 
a grey costa at base, and a broad black outer margin to the foie- 
wing; and narrower black costal and outer margins and two 
orange anal spots to hindwing. 

Underside with spots and bands orange-red rather than 
red, discal bands more prominent than in southern forms, metallic 
borders blue rather than green, only two black spots on fore- 
wing. 

The type of this remarkable variety, from Duaringa, Q., is in 
the collection of Mr. G. Lyell. 

This beautiful species is somewhat allied to i/. ignita^ but is 
much larger and is the only Australian species with metallic 
goalee on the upperside. Northern specimens are usually much 
larger and fner than southern. The species shows a certain 
amount of variation, especially with regard to the metallic scales 
of the upperside. Grose Binith t Kirby describe a species, //, 
from the Moluccas allied to, if not identical with, this. 
They state their specimen to be a male, but from the shape of the 
figure I should certainly say it was a female; in fact I have 4 m 
almost identical female of M, ddicia from New South Wales. 

i 

— Victoria," New BotiJth Wales, Brisbane 25, J 12). 


* Ebep. £xot. pt. 22, 1695. 
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jHitKTUS laNiTA, Leach (Plate iii*, figs. IS, 32, 33). 

Lyc, ignita^ Leach, Zool. Misc. i. p. 136, t. GO, figs. 1-3, 1814 : 
Hypochrysops igniUi^ Druce, Trans. Ent. Soc. Lond. 1891, p. 185; 
And. *fc Spry, "Viet. Butt. ii. p. 97, 1894; //. oUiffi^ Miak., Proc. 

Linn. Boc. N.S.W. 1888, p. 1518. 

10-16 mm. (14). Upperside.— brown, with 
much darker costal and outer margins, and often a dark discoce]- 
lular bar; wing usually suffused with purplish-brown often shining, 
sometimes with a very distinct bluish tint; costa often brilliant 
orange, sometimes black; often a subapioal orange patch, in one 
extreme case the whole of disc extending into cell and nearly to 
inner margin suffused with orange, though this is more often only 
represented by orange nervules; other extreme represented by 
broader dark margins and a total absence of orange. Cilia greyish- 
white. Hindwing brown, with darker costal margin extending to 
subcostal nervure, usually a very narrow black outer margin; wing 
similarly suflfused with purpliah-brown to the forewing, lower 
nervules often well marked with orange; in one extreme instance 
outer margin orange, with a thin black marginal line; some 
specimens have an orange suffusion in centre of wing, usually a 
darker discocellular spot. Cilia greyish-white, darker at termi- 
nations of nervules. 

Undersid a. — Formmng light brown, cell and costa yellow, 
outer mar^n orange-red, rarely extending below first median; 
sabmarginal black and metallic spots the length of outer marginal 
orange band; discal band scarlet, usually bordered with black, 
eometitnes with metallic, sometimes ending at first median, some- 
times at submedian; last spot often a dark blotch, discocellular 
spot darker than cell, sometimes distinctly bordered outwardly 
with black; below this usually a blaoK round spot, another often 
below middle of cell, often with a third in cell just above jt; one 
specimen shows a faint subbasal black spot in cell. Cilia light 
brown. Hindwing light brown, crossed by scarlet bands bor- 
dered with metallic green or blue as indicated in general desorip* 
tion; outer margin scarlet, with a thin black line, discal band 
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often inwardly bordered witli blackj often with a large black spot 
between fir«t median and Hubmedian. Cilia light brown, darker 
at terminations of nervules. 


9* 1 34 6 ram, ( 4 4). XT p p e r s i d e. — Formolng brownish -black, 
with a very variable centrobasal area of purplish-blue of varjnng 
shades, usually extending to inner margin, usually occupying only 
^ cell; costa rarely bordered with orange. Cilia white, Jiindtving 
brownish-black, with centrobasal area purplisli-blue, Boraetiraes 
having a broad black outer margin, sometimes a linear outer 
margin inwardly bordered by orange; nervules sometimes marked 
with orange, especially near outer margin. Cilia greyish- white, 
darker at terminations of nervules, thus giving a dentate appear- 
ance to wing. 


U n d e r 8 i d e as in (J. 


This is perhaps the most variable Lycamid in Australia; and 
though it would be possible to pick out from my cabinet six 
epeoimeiis which some entomologists would consider distinct, 
yet all intermediate stages occur, showing their specific identity. 
My description shows a wonderful variation in the males, of 
which I have caught at least IfiO specimens; and I Imve had 
the opportunity of examining many others from W. Australia 
and Brisbane. There is very little difference in shape, except 
in one speoitnen which is much drawn out towards the apex 
of forewing, and the hind wing is more lobate* With fewer 
specimens available, I have not been able to note so great a 
variation in the females. In the Macleay Museum there is a 
specimen which has the scarlet spots of underside very wide, 
and oi^y faintly bordered with metallic. 


M. oUiJiy from an examination of the types, I should certainly 
was only the variety with little or no orange on the 
^ ^upperside. chryamotui appears to be only the northern 
form of this. 

^ Australia, Victoria, New Houth Wales, Brisbane 
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M 1 LETU 8 KUCLIDK8, Miskin. , 

Hypockry»opH tudidt^s^ Froc, Linn. Soc. N.S.W. 1888, 

p. 1517. 

Upper side. — Both wings dense purple, outer margins 
narrowly bordered with black. 

Underaid e. — Pale stone-colour, adorned with reddish-orange 
bands and spots, all surrounded with margin of light metallic 
green. From Mr. Miskin’s description the spots appear to be 
arranged as in M. ignita, 

5 . Upperside. — Shining blue with a violet hue; borders 
of dark brown. Cilia of fore wing black, of hind wing white. 
Tormina ti 6 n of first median nervule developed into a decided 
tail. Fxp. ^ 

The above is taken from the original description of specimens 
from Gippsland, Vic., but though Miskin says it approaches 
nearest, in appearance of underside, to M, ignita^ he does not 
point out how it differs; personally, I believe it to be the 
Victorian form of that very variable species, but I have not 
been able to procure a specimen thereof from Victoria. Dr. 
Lucas, in whose possession the typos were, informed me some 
few years ago that they had been unfortunately destroyed. 

MtLSTus OHRTsoNOTus, G. Bmith & Kirby. 

Mypochrysopn chryuonotUAt G. Smith & Kirby, Rhop. Exot. pt.^ 
48, 1899. 

9 . 18 mm, Shape as in If* ignita<^. 

Upperside, — Foretving brown, with oentrobasal area 
slightly metallic purplish-blue, darker towards base. Cilia whiter 
Jfindmng brown, with oentrobasal area purplish-blue. Cilia 
white. 

Underside . ^Forewing light brown, with bands and spotaj 
as in M. igniia^ but pale orange; submarginal band orange>r 6 d^ 
hollered outwardly with metallio blue and inwardly mth blapk, 
which is well defined towards angle. Cilia brown, ifindwind 
light brown, bands and spots as in if. ignitat but much naurewei| 
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and duller; outer margin pale yellow, black spot near^nal angle 
very distinct. Cilia light brown. 

This species, of which I unfortunately possess only a single 
specimen agreeing very well with the 6gare, is much larger and 
has lighter margins than the corresponding sex of M. ignita; on 
the underside the bands are much smaller, and the submarginal 
band of fore wing is orange bordered with metallic and black as 
in M* epicarm^ and not composed of black spots with metallic as 
in M. igniia. The male of this species is unknown, though it is 
more than likd}’^ that it may be contained in collections under 
the name M. igniia. 

Loo.— Rockhampton to Cooktown. 

Miletus epicubus, Miskin. 

Ilgpofihrg»op8 epicurttH^ Misk., Trans. Ent. Soc. 187C, p» 

455; G. Bmith & Kirby, Rhop. Exot. pt. 32, 1895. 

15 mm. Shape as in Af, ignita with hind wing rather 
more produced. 

Upperside uniform shining brown with violet t^eflections, 
not extending to costal and outer margins; base of costa of fore- 
wing orange, which also shows on nervules of hindwing; two very 
short projections to first median and aubmedian. Cilia white, at 
terminations of nervules of hindwing brown. 

Underside pale yellowish-brown, coll yellow, marked as in 
M* ignita, with submarginal band of fore wing as in M, chrgaono* 
tm; bands very narrow, yellowish in forewing, reddish in 
hindwing; metallic borders very distinct, black suljanal spot very 
distinct Cilia brown. 

15 mm. Hindwing not produced as in 

Upperside uniform shining brown, violet-blue at base; 
hindwings with lower nervules well marked with orange, partic- 
ularly near outer margin. Cilia white. 

Underside as in 

Of all the direct allies of U, ignita, this species is furthest 
removed from it Miskm considered the markings of the 
undei'side to be green, generally doul^ei filled in with rich 
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orange but an exttmination of hh specimenB, one of which in 
before me, shows it best to consider the markings as similar 
to those of M. ignita^ but reduced in size, with the metallic 
lK)rdei*s much inoreased, A specimen in excellent condition in 
the Macleay Museum, from Sydney, has the hindwing much 
produced, 

Sydney, Brisbane 4, 9 1). 

Miietus HECAiiUB, Miskin (Plate iii., fig. 35). 

Ilypochrysopa Misk., Trans. Eat, Soc. Ix>nd. 1884, j>, 

^4, 9 ; Proc. Linn. Hoc. N.H.W. 1888, p. 1516, And. iVHpry, 

Viet. Butt. ii. p. 96, 1894. 

(J. 13-15 mm. (13). Shape as in M, ignita 
Upperside lustrous purple margined with black except ^ 
inner margin of fore wing, black margin widest at apex; hind wing 
with terminations of nervules orange-red, especially marked at ea 
anal angle. Cilia whitish. ot 

Underside yellow merging into brown on inner margin of h© 
forewing, hindwing brown, both wings crossed by scarlet bands ot 
as in if. igniia, but not so clearly defined nor inetallic borders as fr. 
prominent; an additional scarlet bar in cell of forewing; sub- a© 
marginal bands extending to margins, and without black spots as 
in M, ignita. Cilia brownish. 

9 . 14-16 mm. (15). Shape much as in J* but broader. i 

Upperside dark brown, with a central orange ovoid patch pt.^ 
in each wing principally external to cell, that of forewing extend- 
ing along median nervure decreasingly to base; outer mai^n of 
hindwing orange-red, with nervules entering it omnge. Cilia 
brownish. 

U nd e raid e yellow excepting inner margin of forewing, 
which is slightly brownish; markings as in (J, but sometimes 
larger, usually much paler in colour, being very little different 
from the ground colour; ooalescent marginal and submarginal 
bands sometimes nearly obsolete. Cilia brownish. lack, 

Tliis appears to be a rare species, and is to be found in few 1^^^ 
collections. The undersides are variable, especially in the female, |©wei 
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of which I have seen a specimen most brilliantly marked on 
the hind wing, and another in which the markings are hainily 
discernible, The female is unlike that of any otlier Australian 
species, but may be said to bear a superficial ^^^^^mblancei. to 
0. :mtUho/ipiloi8 5 . The male is somewhat akin W if. ignita 
£oc. — Victoria, Illawarni, N.S.W. 

Miltstun i?ARois8U8, Fabricius (Plate iii., fig. 34). 

Fap, narcisBunt Fabr., Byst. Ent p. ri24, 1775; Don., Ins. New 
Holl. t. 30, f. 3, 1805: Ilgpochrysops narciamB^ Druce, Trans. 
Ettt Boc. Load. 1891, p, 189. 

13-16 mm. (15). Apex of forewing acut>c, outer margin 
straight, slightly concave just below middle. Hind wing much 
drawn out towaixls anal angle, somewhat dentate. 

Upperside rich velvety black with centrobasal areas 
brilliant blue, which in forewing never enters cell, nor extends 
much beyond it, usually reaching inner margin; in hind wing 
usually reaching subcostal and submedian, and extending very 
yearly to outer margins. Cilia white, marked with black at ter- 
mination of nervules, especially near anal angle. 

Underside. — Forewing with coata and upper half of cell 
yellow, with two longitudinal metallic streaks, subapical area 
whitish, rest of wing blackish, discooellular spot reddish; discal 
baud broad, short, red, bordered with metallic, bent towards 
middle of outer margin, which is orange marked with a series of 
'black spots with metallic. Cilia whitish. Hindwing with 
^^round colour blackish except along costa and middle of abdomi* 
klal margin which are cream; bands as indicated in general 
■llescription, confluent and less extensive, dark red bordered with 
Silvery blue; disoooeliular almost obsolete, blackish; submargiua^ 
led, separated from the lighter marginal band by a silvery blue 
*ne., Cilia as above. 

■ 9 . ISrlfl mm. (15). Apex of forewihg less acute than in (J; 
Ipndwing less drawn out, more dentate. 
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U p per Bi de brown inh-blttck, with centro basal area« pale 
blue, more extensive on forewing, entering cell; \om extensive on 
bindwing than in Cilia white marked with black. 

Underside as in but the blackish ground colour always 
tnuoh lighter, usually cream except lower basal half of forewing. 

Outside Australia this 9j)ecie8 appears to be represented only by 
the type British Museum; this is unfortunate, as it was 

the first of the section descril>ed. The species referred to by Miskin, 
and appearing in his collection at Brisbane under this name, has a 
purple male, and is more nearly allied to JsT. proto^enf*si than thie 
species. Specimens of true M, narcisBUHf however, appear in Mis- 
kin^s collection, and in many otliers, under the name of M. cnc/eto, 
which I doubt to be Australian, ploiinue (1894) and J/. dryope 
{ 1 895) figured in the ^ Rhopalocera Exotica^ l>elong to the same 
.section as this species, which is als6 very close to the next, 

£oc,«-^Cooktown, Thursday Island, 

Milbtus KUCLBTU8, Felder. 

Hyjyochryeope euGletue, Feld., Reise Nov. Lep. ii. p. 253, 1865 
Druce, Trans. Ent. 8oc. Lond. 1891, p. 188, pi. 10, figs. 12, 13. 

I know this species only from descriptions and from Druoe^s 
figures, upon which my remarks are based. 

(J. 17 mm. (from fig.). V ppersi de as in J/, but 

with the blue «omewhat paler. 

U n d e,r a i d e as in jU. narci$BUB^ with the yellow of forewing 
much more extensive along oosta, the lower portion of forewingf 
being dess suffused with blackish, which appears from the ftgur^ 
to be totally absent from the-groundoolour of hind wing. Th^ 
female is said to differ from $ in having the blue of nppefsidi 
paler and more extensive than in arid the yellow grou»dooloui( 
of hmdwing below, being more or less suffused with dark purplish I 
l>rown. ' : 

The type ($) is from Gilolo^ and my only reason for iucludinf ; 
it in the Australian fauna is Uruoe^s reference to Thursday Island ; 
^Mathew). I have specimens of Jf. narcissus (^$) from bot! i 
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Oooktown and Thursday Inland which arc identical; and I am of 
opinion that Mathew’s Thursday Island specimens were that 
species;' but as M* eiAcktua is recorded from Southern New Gtiinea 
it is just possible that both forms may occur on Thursday Island, 
though I should rather be inclined to doubt it. 

Canpaudss, Httbner. 

Verr. bek. Schmett. n. 73, 1816': Erina (part), Swains., Zool. 
Ill, ii. 1. 134, 1832 : Holochila (nom. prseocc.), Feld., Verb. Zool. 
Bot. G^esell. Wien, xii. 1862. 

Fore%oing with costa nearly straight pa somewhat arched in 
9, apex, slightly acute, outer margin ^nearly straight in (J, more 
convex in $, inner margin straight. Subcostal nervure with 
three branches, tlrst quite free from costal nervure, upper dis- 
ooidal and middle disoooellular meeting on or very close to sub- 
costal. Hindwing with costa nearly straight, apex round, 
outer margin rounded uniformly, without any trace of a tail and 
no anal lobe, inner margin straight. Antenn® about \ length of 
costa. Type C. xantho9pilo9y Hubn. 

Swainson places in his genus Erina three Australian species, 
pukheltay Swains.! snHus, Fabr., and ignitay Leach. The first is 
without any doubt a synonym of the type of Httbner’s genua; the 
second would also be included in that genus, os it has a similar 
neuration; while the last belongs to a totally different type of 
insects. Holoohilay type /T. ahahniluy was already used two years 
previously, so it must give way. 

There are several Australian genera that, as regards neuration, 
are very close to Cwndal%dt%y via., ZycamsstAcs which may at once 
|mbe distipguisbad by the three short highly ciliated tails; MUetuB 
^HypQchry9i>p9) by the brilliant markings on the underside; P$m- 
which connects Cand<did 0 B wi^h has three 

Iblunt tail-like projections : Fhiliri$ has a similar neuration to 
]p4mdalid9»y and it is only the shape that separates it from that 
Igenus; it moreover appears very difficult to separate it from 
pscudcdipsatf, a view de Nio&ville though Dfuce*^ does not 

f P*2.S. 1902, ii. p. 
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concur; per»onally I think there iw very little to warrant geneHo 
distinction between Conidalid^A^ pBmdod%p$m and PhiUri$; but 
as they have been characterised with definite types, I prefer to 
let them stand, though I think that three (at least) of the divi- 
sions of Candalidt'9 are as worthy of generic rank. LycmneBihB$ 
and MiUtm are of course abundantlj’’ distinct. 

The Australian species may be recognised primarily hy their 
underside, as follows : — 

A. Underside in both sexes silky white, more or less marked 
with dark spots and lines, 

a. Upperside, forewinf; witi^ yellow patch; underside 
With marginal row of spots, three spots in centre of 

hind wing mnthwfpilos^ 

h, Upperside purplish-brown; underside with marginnl 

row of spots only heathu 

r. XJppersideof d uniform blue orgreenish^blue, with nar- 
row linear margins; of $ black, with a . central white 
arf3a to each wing. 

ui, Upperside of <r‘ blue, with no secondary sexual obar- 
actere; of $ basal areas blue, white patch of hind- 
wing not reaching costa, markings below plentiful, ab^imUh, 
bi. Upperside of d blue, with secondary sexual charac- 
ters; of $ basal areas blue, white patch of hind- 
wmg reaching costa, markings below less than in 

ahHmilU margaHtn, 

d, Upperside of d bluish-greon, with secondary sexual 
characters; of $ without blue on basal areas, white 
patch of hindwing reaching costa, markings below 


very few helenita, 

dK Upperside of d bluish, with secondary sexual 
characters; of } bluish, with white areas much 

reduced, markings below very distinct giibertL 

Underside in both sexes greyish to da)k brpwh. 
a. Two spots near hinder angle of forewing on underside. 

ai. Underside greyish, fringes white ennvs, 

hi. Underside very light brown, spots distinct; upperside 

purple hyaeinthim 

cK Underside daiker brown, spots very indistinct; upper- 

side purple. 

dt. Underside yet darker brown; upperside blue.. 
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&. Underside brown, with unoonspienous jn»rklngs; upper- 

side coppery cyprotuH, 

C. Underside uniform brown, without markings; upperside 

silvery white albott&ricfa. 

These are at enee marked off into the group, in 

which the palpi are only clothed with very short hairs, and the 
terminal joint is very long, especially so in 9 ; this group is very 
close to Fsetidodipms. The ermus group has much shorter and 
much more hairy palpi, and is related to the ctbsiniilis group by 
the whitish underside of C. erinus. The typical C. asanthospiloBf 
by reason of the orange patch of the fore wing, stands alone in 
the genus, which its white underside it connects with Philiru. 
C. hmthi connects the erinuB group with (7. xanihonpiloB and the 
genus FhiliHa. C, cyprotus is nearest to the erinuB group, while 
C*. cdboBBricea stands alone in the genua and ia very distinct from 
every other Australian Lycaenid. 

Candaliobs xanthospiIiOS, Htibner (Plate iii., fig. 5). 

RiiBticuB adolBBcena xanthoBpiloB^ Hiibn., SammL £xot. Schmett. 
1806-16 : HoL xmxthoBpiloBy Stand., Exot. Schmett pi. xciv. 1888; 
And. Spry, Viet. Butt ii. p. 89, 1894 : PolyommatUB hUhneri^ 
Godt, Enc. Meth. ix. p. 677, 1819 : JE’nna pulckdla, Swains., 
Zool. Ill ii. 1 134, 1832 ; iyc. Boisd., Voy. Astr. Lep, p.81, 
1832. 

12-15 ram. (14). Upperside . — Foretoing black, with 
oentrobasal area suffused with shining purple, a large ovoid yellow 
spot below lower end of cell. Cilia whitish. Hindwifig black, 
with central area slightly suffused with purple. Cilia white. ' 

Underside silky white, with outer marginal interneural 
jseries of black dots better defined on hindwing, two black dots 
lust at end of cell and one below middle of cell of hindwing. 
Cilia white. 

\ 9 . 1346mm.(l6). Upperside as in but wanting the 
Vrplish suffusions^ orange spot larger. Cilia white, 
i U n4 e r s i d e as iif (J. 

12 
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Loc. — Victoria, New South Wales, Brisbane to Rockhampton 
((J15, $14). ^ j 

This species is at once recognised by the orange spot of fore | 
wing; it is allied to tlie Australian species of Philirisy except-* 
ing in shape. 

Candaudbb hbathi, Cox (Plate iii., fig. 6). 

Lyc. liAathiy Cox, Ent. iv. p. 40*2, 187^1; HoL hmthiy And. k 
Spry, Viet. Butt. ii. p. 93, 1894; Lyc. paradorMy Guest, Trans. 
Roy. Soc. S,A.18a2, p.36. 

1 24 6 mm. (14). Upperside uniform shining slightlj^ 
purplish-brown, with nervules paler brown and outer marginal 
borders darker. Cilia pale brown. 

Underside pale greyish- white, with interneu ral outer 
marginal black dots variable in size and number, very fresh 
specimens showing bluish bases. Cilia white. 

' $. 13-18 ram. (15). Upperside light brown with centro- 
basal areas blue. Cilia white. 

Underside as in 

Loc , — South Australia, Victoria, New South Wales, Brisbane 
(516,518). 

Candalidbs AB9IUIU8, Felder (Plate iii., fign. 8-9). 

llol, abaimilu, Peld., Verb. Zool. Bot. Gesell. Wien, xii. p. 490, 
1862; Roiue, Nov. Lep. ii. p. 261, t.32, fig. 14-16, 1866; Ollifif. 
Aust. Butt. p. 23, 1889; And. <& Spry, Viet Butt. ii. p. 90, 1894. 

16-17 mm. (16), Upperside uniform violet-blue, with 
very faint black costal and outer margins. Cilia white. 

Underside. — -Forewing silky white, with dark brown spots/i 
one elongate, marking end of cell; two transverse interneura|f 
series, one submarginal faint, the other discal more oonspiouosun 
sometimes an obscure series of brownish marginal blotcbetj^. 
Cilia white. Hindwing silky white, with dark brown spot** 
situated in similar positions to those of fdrewing, but the spop 
of discal and submarginal series lunular'in shape; a subbast | 
row of four small round black spots, one above, pne in, ain 
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?ell; also a row of three crossing middle of cell, 
^nd one below, and a spot below lower end of cell, 
‘chiiTarginal line. Cilia white. 

mm. (16). U p pe rsi d e.---*/^or(!!4om^ black, with a 
Tlvoid white spot extending to cell but not to inner margin; 
V xEiiBin base and this spot and below it bluish. Cilia white, 
/idle?/ tw? black, with brown costal margin and subapical white spot 
situated between subcostal and second median nervules and 
extending somewhat into cell, which is bluish. Cilia white. 
Underside as in (J. 

I can recognise among very perfect specimens {$) three shades 
of blue, one of which shows a trace of purple. I also find in 
hree inland specimens curious dark patches of scales in the 
\tre of fore wing quite diflferent from that of the three 
(wing species, while in a dozen other specimens this is 
7nt. In the female the size of the white spots is very 
Aable, and, when very small, they are usually wholly suffused 
.Ah blue scales. 

/it is quite possible' that I may have two species in my 
Ahinet under this name as represented by males with and with- 
but a darker patch on the forewing on upperside; but I must 
Certainly hesitate to separate them, especially as there are three 
j^ither species very (do^ly allied. This species is by far the 
commonest and has tSb widest range of the four allied fprms. 

2 ^ 0 ( 5 . — Victoria, New South Wales, Brisbane to Cairns ((? 14, 

0 12). 

Candaudes MARGARITA, Semper. 


I HolochUa marffarila, Semp., Mus. Godf. Lep. xiv. p. 161, 1878; 
3ruoe, P.Z.S. 1902, ii. p. 119. 

16-18 mm. Shape as in C. absimtlitt 
Upperside blue, with uniform jet black outer margins 
dder and more distinct than in C. abBirnUu) curious, somewhat 
kised, scales (Semper’s arrow-shaped shadow) on median ner\1)lar 
kar lower end of cell. Cilia white. 

ilUnderside silky white* with the scheme of markings as in 
but with many spots wanting; dtscocellular spots and 
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discW series in both wings often absent, and 
ings \i,re less well defined than in C. aftsmtYw; three j 

distinct jet black spots on outei^ margin near anal anj I 

white. except.^ 

9 . 14-18 mm. (17). Shape as in C\ ahdmUu $. 

Upperside as in C. abnmilw 9 , but with the white 
of hind wing extending to costa. 

Underside as in (J, but the interneural series of black 
spots extending all along outer margin of hind wing. 

This species is intermediate between C-ahsimiHif and CJielenila 
in respect of the underside; while on the upperside it shows some 
characters of both species. The colour of the male is near that 
of C, ahaimiltHt but it has broader margifjs and also shows t> j 
arrow-shaped shadow as in C. hdenita] the female has the F** 
bases of U. ahsimilis^ and the white patch extending to costH®^* 
bind wing. Semper*s description and Druce^s figure of the i 
female of C. heleniia clearly show that that specimen is really^* 
female of this species and not C, hdenila 9 , which has no blue ^ 
the upperside, and is almost without markings l>elow. 

Zac.— Cairns, Cayndah, Cape York 2, 9 6 ). 

Candaudbs HBnKNiTA^ Semper (Plate ii., fig. 34). 

HoloGhUa JieUniia^ Mus. Godf. Lep. xiv. p. 162, 1878; 

Druce, P.Z.S. 1902, ii. p. 119; Waterhouse, Proc. Linn. Soc. N. 
S.Wales, 1902, p. 333: ff. aWrorfws, Misk., Proc. Linn. Soc. N. 8 . 
Wales, 1890, p. 41 : H, mhargenimy G. Smith t Kirby> Rhopi 
Exot. pt 38, figs. 9, 10, 1896. ! 

16-17 mm. (16). Shape as in <7. absimilis 

Upperside greenish-blue, with very narrow dark outei 
margins and the arrow-shaped shadow made by the raised scslej 
on median nervules in forewing. Cilia brownish. ? 

Underside silky white* with an interneural series of blaor 
spots on outer margin of hind wing, rest of wings usually withou 
markings, though a careful examination will sometimes reve/; 
faint tr|M>es of discal and submarginal series. Cilia white. ^ ' 

9 . 1248 mm. (16). Shape as in C. ahBimiliB 9 . 
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d r s i U e black, with a large central white spot on fore- 
caching nearly to inner margin; a large Hpot on hindw’ug 
ohing costa, no blue scales near bases. Cilia white. 

>lJ^n (1 e r s i d e as in 

' This species may l)e recognised by the greenish colour of the 
male, and the absence of blue in the female on upperside; and the 
fwant of markings on the underside. 

i Semper’s description and Druoe’s figure of the female refer to 
gve^. margariia It may Ije argued that these species are not 
Cil^stinct, but no one will assert that C, absimilis and C, helenita 
^•e the satne ; then comes the difficulty to which species we 
ct hnat assign C. margaritaas it^KMsesses some of the characters of 
*^5igboth, rendering such a course impossible. Twenty-five years ago 
/ Semper was able to discriminate between the three males, and 
.his remarks are clearly borne out by the large series Mr. R. E. 
iTurner has collected in N. Queensland. Semper unfortunately 
only possessed females of two species, and as a result assigned the 
I wrong female to C. hehnita, 

\ JSoc.— Cairns to Cape York 3, $ 7). 

t 

,1 

CaNDALIDES OlLBBKTl, n.sp. 

(J. 15 mm. Forewinxj with apex more acute and outer margin 
I straighter than in the three allied species. Hindwing with outer 
' rows /in rounded^ 

nea<^^ pperside pale violet-blue with linear dark outer margins, 
^dlia white. 

^ Unde rs id e. — Forewii^g white, with an elongate black spot 
at end of cell, a discal row of six black interneural spots, a dark 
iubmarginal line, and a faint indication of dark marginal dots. 
Hlia white. Hindwing white, with four round jet black subbasal 
pot^, the second in cell; four transverse spots crossing middle of 
ell; first above cell, elongate; second in cell, a black disoooellu- 

( ir streak, a curved discal series of seven black spots, the second 
\mg much nearer base than the rest, a submarginal wavy 
ack line, a marginal interneural series of black spots. Cilia 
,[iite. 
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9 * 17 mm. Shaped as in ^ ratiher than like C, nbsi ^ v. 
terminal joint of palpi very long. j 

Upperside. — Forewing pale blue, with costal margin bla|© 
except towards base, apex broadl}* and outer margin black, V. 
white streak from end of cell to near outer margin. Cilia white. 
ffindwmy blue, with a brownish costal margin and a black / 
narrow outer margin widest at apex, a whitish patch between sub-^ 
costal nervure and nervule. Cilis white. 




XTndersid e. — Forewing with discooellular spot almost obscj 
lete, a black outer marginal line, submarginal line broken, othej 
wise as in Hindwing as in (^,«with subbasal spots smalleil 
and outer marginal spots very distinct, that near anal angle largw; 
and jet black. \ 

1 have described this species from a single pair taken at Port/( 
Darwin by Mr. Gilbert Turner during last November; neithen t 
specimen unfortunately is <juit© perfect, but they are 8 ufficiently\ 
free from rubbing to show that they are quite distinct from any* 1 
thing yet known from Australia. / 

The undersides are much more distinctly marked, especially 
with regard to the discal series, than C. abeimihs; and it should 
be nol^ that the second spot of the discal series of hind wing is 
much nearer base than first* ^ 

On the upperside the male is nearest G* abumilu^ but txi^ | 
paler; as to whether the arrow-shaped sexual mark is present \ 
is difficult to say, as the male is rubbed at that point, but itA 
apparently is there; the female is markedly distinct from thef 
females of the three allied species, and seems to occupy a positioi^ 
intermediate between C. ctbnmiiie (<J 9 ) with white areas mucll 
reduced. This species t^einds to show further that the group, ai 
typified by C. abeimifid^ is very varied; and that we have her! 
four variations oi a much older species. A similar state of thin] 
centres around MUetue igniUi^ though there the different fori 
cannot be so clearly picked out as in the C, abaimiiiA groi 
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Candaudks albossriora, Miskin (Plate ii,, figs. 24-35). 
Holockila alboseHc^Uy Misk., Syn. Cat. Rhop. Aust. p. 65, 1891. 
(J. 15-16 mm. Uppernide shiuing white, with a slight 
greyish-blue basal suffusion, and a black tip to apex of fore wing. 
Cilia brown. 

Underside uniformly brown without markings. 

$, 1 5- 1 6 mm. Upperside bluish-white, slightly darker at 
oase, apical ^ of forewing black, decreasing along outer margin 
to near angle, outer margin of bindwing cloudy. Cilia brown. 
Underside uniformly brown without markings. 

This is one of the most remarkable of Australian Lycami^dw 
being quite destitute of markings below, and on the upperside 
reminding one of the Pierid genus Eloaina, I think that 
ii\ the future this species will have to be separated from Can* 
though it has a similar neu ration, the antennie are 
remely short, being about J length of costa. Holothila cce* 
'olactea^ described by Dr. Lucas in a newspaper in Brisbane 
vUg 1891, is probably this species, but newspaper deserip 
' cannot be allowed to stand. Miskin gives Expedition 
near Rockhampton as the locality for this species, but 
other specimens have oome from Stradbroke Island, More- 
,«*y(<J3. !?2). 

Candalidks BRiNus, Fabricius (Plate ii., figs. 17-18). 

fap. erimMtf Fabr., Syst Eat. p. 625, 1776; Don., Ins. New 
loll. t. 31, £. 3, 1806; Serap., Mas. Godf. Lep. xiv. p. 162, 1878: 
FidyohmaiuB Bubpallidtis, Lucas, Proc. Boy. Soc. Qsld. vL p. 117, 
t.6, f. 1-2, 1889. 

(J. 11-14 mtn. (12). Upperside shining brown, with a 
' slight purplish reflection, black outer margins much broader at 
apex of forewing. Cilia white. 

Underside. — greyish-white, cliioooellular bar if 
present very faint; diaoal band of interneural brown spots almost 
straight, beyond ivhich the wing is much whiter; submarginal 
series of indistinct dark spots, of which the two towards angle 
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are very large^ round, and black, a black marginal line. Cilia 
white. Hindwing greyish- white, four subbasal small dark dots, 
second in cell; four crossing middle of cell, second in cell; a dis- 
cocellular streak, below which is another spot, a curved discal 
iuterneural series of wedge-shaped brown spots; submarginal series 
of indistinct wavy spots, often with a marginal series of blotches; 
a dark marginal line. Cilia white. 

$. 11-14 mm. (13), Upperside uniform dull blackish 
brown, sometimes, though rarely, showing a Imsal bluish tint. 
Cilia white. 

Underside as in 

I have experienced great difficulty with this and the three 
following species which Misktn considered to be all the same. 
Druce* says that this is the small form, and the next species the 
large form of C. a statement which I hppe w show is in- 

correct. The difficulty begins with tlie douH as to which v 
the type of Fabricius, who described the wings as supra fu^ 
aubtus cinereae.” Butler in his paper oti the Fabrioian tji 
states that the type is a female; this then must refer tf> 
northern form {HvbpalliduB) and not to the southern {hyacin 
This view is further borne out by Donovan’s figure which,\ 
taken from the type, leaves no doubt that the type of C\ k 
is the same species Dr. Lucas subsequently described as P, 
paUidm. 

I have tabulated the differences of this and the next species, 

C. mwwa. <7. hyacitdMna , ; 

Average si^e , . ... ^12mm.9 13mm. {^l4mm. $I5mm;, 

Costa of forewing ... arched ... ... nearly straight. 

Apex ... blunt acute. 

Outer!narginofforewing((J) convex , ...straight. 

Cilia ^ite ... ... greyish. 

Upperside ($) duXb^own ... puiple. 

Underside greyish- white ... grey. 


P.Zi.S. im, ii. p. ISO. 
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$. 10-15 mm. (12). Shape as in C. erinus g. 

Upperside dark brown, with centrobasal areas rich purple^ 
of very variable extent. Cilia white, spotted with brown. 

Underside as in but sometimes with the addition of two 
black spots in cell of forewing. 

This species is of the size and shape of C. erinus; and of the 
colouration of (7. hyadnthina on the upperside, but is quite dis- 
tinct from both on the underside, being darker, the wedge-shaped 
spots being replaced by black dots, and the two black spots of 
fore wing being represented only by dark suifbsions. 

It is found in the same localities and at the same time of the 
year as C. hyacinlhina, otherwise it might easily be supposed to 
be a seasonal form of that species. Druce has shown that U. 
maerens must sink under C, anita ; and an examination of 
Miskin's type of G. canesce^u from Tasmania, which is in rather 
poor c<^ndition, leaves no doubt as to this name having to sink. 

Oox thus describes his species : “ Expanse 10 lines. Dark inky 
purple shot with copper colour. Underside grey, with several 
i*ows of indistinct brown spots. A large indistinct brown blotch 
near anal angle of both wings. Fringe unspotted/’ This, though 
a vary poor description; can, I think, only refer to the species 
under consideration, which I know is taken in S. .Australia, where 
Cox’s type came from. The size he gives is considerably less 
than what he gives for C. hmthi^ so that it is scarcely likely he 
refers to C. hyacinihina, which is nearly as large as C. hmlh^u I 
mther doubt temper’s locality of Cape York. 

Lm, — Tasmania, South West and South Australia, Victoria, 
New South Wales {$ 18, $ 8). 

Candabijdbs cypaotus, Olliif (Plate iii., fig, 4). 

€hry»opkanu$^cyyrGin$t Oil,, P«i©c. Linn. Soo. N.S* Wales, 1885, ; 
p. 716 : jaw. eypf^uSf Waterh., Proc. Linn. Soc. N.S. Wales, 1902, 
{K 333: Noh purpimUf Crose Smith and Kirby, Bhop.Exot. pt.39, 
pj.x. figs. 11, 12 1896, 

18**18 mm. (15). U ppe rsi d e, — reddish-brown, 
with ^ ooppery reflection except on costa, outer margin and 
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iiervuleM; a central purpliHlvblack dmcal sexual mark* Cilia 
black, interneurally tipped with grey. Hindtcing reddish-broM^'n, 
with a coppery reflection except on eo«ta, outer and abdominal 
margins; base suffused with purplish*black. Cilia as in fore- 
wing, 

Undersid e » — Forawing light brown, a discocell ular dark 
streak, discal and submarginal series of interneural blackish spots^ 
Cilia gtt^ish. Hmdwuig light brown, dark spot in cell, central, 
discal and submarginal curved series of spots, innermost being 
less extensive. Cilia greyish, spotted with brown, 

$, 14-20mm. (16). Upperside bright purple, with orange- 
brown costal and outer margins. Cilia as in jJ. 

Underside as in 

In some specimens the spots of the underside are as many as 
in 0. hyachuhina; in others the underside is almost without spots. 
I have already shown that H. purpurea is a synonym of this 
species, which is very distinct from all others of the genus. 
Bpeciznens bred by Mr. Illidge, near Brisbane, are much larger 
than Sydney specimens. 

Log, — Sydney, Katoomba, Brisbane to Rockhampton ((J 1 8, 5 7), 
PBiniRis, Bober. 

Tijdsclir. Ent. xxxiv. p. 317; Exot. Schmett. Tbeil ii p. 273, 
1892; Druce, Ann. Mag. Nat. Hist. xi. p. 14, 1897. 

This genus, the type of which is 2\ Uiae from Aniboina, luw a 
three-branched subcostal to the forewing, and the costal nervure 
is entirely free from the first subcostal, but is bent towards it 
It is closely allied to C. mnthoepUoe^ but has an acute apex and 
a straight outer margin to the forewing, and the outer margin of 
hindwing is not nearly so evenly rounded. There Is also a great 
resemblance \iQ Fmtxdodipme. 
i The Australian species may be recognised thus : — 

Underskle white, with black spot on abdominal margin of 


\ hindwing. i 

’ u. Upperside wi^out white areas innotctus. 

6. Upperside with white areas in both sexes 
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B« Underside white, without hiaok spot on abdominal margin 
of hindwing. 

a. Upperside in with forewing purple, hindwing blue; 


in $ both wingfl blue knfand<r, 

h Upperside pale silvery blue 


PmuRis INNOTATUS, Mkkin (Plate iii., %. 2). 

Pmidodipsas innotatm^ Misk., Ent. Mo. Mag. 1874, p. 165 : 
F. innotatusy Druce, P,Z.S. 1902, ii. p. 115: Pmud Uia«, Misk., 
(nec Feld.), Syn. Cat. Rhop. Auat. p. 67, 1891 : P. Uiae, Waterh., 
(aec Feld.), Proc. Linn. Soc. N.S. Wales, 1902, p. 652. 

12-15 mm. (13); $. 12-15 mm. (13X 
I Thi8 species may he recognised by the purple upperside in the 
male, and the brown upperside with pale blue oentrobasal area to 
forewiug in female; on the underside both sexes are silky white, 
with a small black spot* on abdominal margin. My males from 
Cape 'i'ork have the dark borders un the upperside more developed 
and consequently the purple areas more restricted. In my former 
note I expressed a little doubt as to whether our species was 
synonymous with P. Folder, from Amboina; Druce has 
since shown that our insect is distinct, 
i jtoc. "-Richmond River to Cape York 9, $ 10). 

pHiLiRts KAMSRUNG^, Waterhouse. 
iFroo, linn. Soc. N.S. Wales, 1902, p. 650. 

I \ 

y 19.mm.: 9 . 12-13 mm. 

^8 species may be recognised by the white areas in both 
on both wings;, on the upperside these areas are very vari- 
W, always smaller in f than in 9 . 

^vCidms, Q. (<y 1 , 9 8 ). 

\ PBIURIS KURAXOA, Waterhouse. 

V>B< Wales, 1902, p. 651, 

9 . 14-16 mm. 
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ttnderside of both gexes being silky white without markings. 
Holochila fulgms, figured by Grose Smith k Kirby,* is an allied 
species. 

£oc. — Cairns, Q. {$ 3, J 3). 

PniUBia NiTKNs, Grose Smith. 

HoL niieniSj G. Smith, Nov. Zool. v. p. 107, 1898; G. Smith k 
Kirby, Rhop. Exot. pt. 49, 1899. 

Uppers id a . — Foretmng dull brown, with a basal pale 
silvery blue area extending along inner margin to three-quarters 
its length, extending obliquely upwards to the lower part of the 
cell and over the base of the two median nervules. Hindwing 
with the basal four-fifths pale silvery blue, the outer one-fifth 
being dull brown. 

Underside white. The apex of for© wing and angle of 
hindwing acuminate, as in H, fulgam, 

fiah, — N. Queensland. Exp. IJ in/* 

The above is the description from the * Rhopalooera Exotica 
the figure is rather purple than silvery-blue and less extensive 
than in P. innotatuB^ but I still doubt if it is quite distinct from/ 
that species; the figure is slightly smaller than in average Pf 
innotatuB ^ in my collection. J 

PsBCOODiPSAS, Felder. 

Wien. Ent Mon. iv. p. 243, 1860; (part) Hew., Trans. E 
Soc. Lend. 1874, p. ks. 

FoTBwing with a three-branched subcostal, first branch ^ 
free from costal. Costa, outer and inner margins straight 
outer margin convex in 9 , apex very acute in $, Hit ^ 
rather produced at anal angle, with three very short tail/ 
jections, quite different from those of LymmBtheB. ; i 
eone, Felder. / ; 

This genus is allied to the 01 nbnmUu group of < ' 

the main points of difference being the straighter^ j 

— ^ ^ 'I , 

* Khop. Kxot. pt. 30, 1897* ^ ; 
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outer margins, the more acute apex of fore wing in and the 
produced, slightly tailled hindwing; the palpi are shorter in both 

sexes. f 

I can recognise three Australian species as clearly belonging 
to this genus, and have included a fourth which appears to be 
l>est placed here, though it has a slightly different neuration and 


shape. 

The species may be thus distinguished 

A. Upperflide of both sexes above blue, below grey digglesi, 

B. TJpperside of cT black; of $ brown, with outer | of hind- 

wing yellow, underside whitish eotie. 

C. Uppereide of both sexes black, with centrobasal blue areas 

usually on fore wing only, underside white 

D. Upp^rside brown, with basal blue areas in $ , underside 

Bfown bmftanewiri*, 


' PsKunoDiPSAS KOXB, Felder (Plate ii, figs. 14-15). 

I Wien. Ent. Mon. iv, p. 243, 1860; Raise, Nov. Lep. ii. p. 258, 
t. 32, f, 8, 9, 1865; Semp., Mua. Godf. Lep. xiv, p, 164, 1878. 

^.12 mm, U p p e r 8 i d e . — Forewing black, with a faint 
purplish sheen. Hindwing black, with a faint purplish sheen, 
three white submarginal spots between eobmedian nervure and 
first, second and median nervules; an interrupted marginal white 
line. Cilia white. Long white hairs on abdonUnal fold. 

Underside.—Forwm^ silvery white, with pale brown 
markings; one dark subbasal brown spot in cell, below which ex- 
ternal to cell is another dark spot; a light brown oblong spot in 
middle of cell, and a similar one at end of coll; a faint short sub- 
apical band and a submarginal band of pale brown spots; margin 
mirked with brown, internal to which are brown suffusions. 
Cilia brown. Hindwing silvery white, with pale brown markings; 
a subbasal row of four brown spots darker than the rest, first 
above cell, second in oellj third below cell, fourth very close to 
inner margin; a pale brown spot in middle of cell above and below 
which are other spots, and one at end of cell; margin defined by 
a dart brown line, internal to which is a marginal series of 
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luuuleSi internal to which again ia an irregular nerieH of brown 
linee; between first and second median nervules a black spot, and 
at anal angle a similar smaller spot, both crowned with orange. 
Cilia brown, 

13 mm, U p p e r s i d e, — Forewing brown, with faint 
white cilia, Hindwiny brown, except for anal portion of outer 
margin, which is yellow; this yellow patch extending from a 
little beyond middle of outer margin nearly to anal angle, and 
inwards for about \ length of wing; within the yellow patch two 
brown triangular spots, between submedian nervure and first and 
second median nervules; margin marked by a brown line, internal 
to which is an interrupted white line showing more conspicuously 
at the triangular brown spots. Cilia white. 

Underside as in^?' except for the difference in shape, and 
that the subbasal spots are the same colour as the remaining 
spots. 

Felder’s figures of both sexes are very good. 

ioc,— Cairns to Capo York {$ 1 , 5 , 1 ), 

PsBunoPiPSAS D 100 LE 8 I, Hew. 

Trans. Ent. Soc, lA>nd. 1874, p. 344; IlL, Diurn, Lep, pp. 218, 
219, pi. xxxix. f. 1-4, 1878, 

14-17 mm. (16), Outer margin of forewing very straight, 
tall-like projections of hindwing almost obsolete, but hindwing 
drawn out at anal angle. 

Upperside. — /Vewing brilliant metallic blue, with brown 
costal and outer margins, widest at apex; nervules marked with 
brown. Cilia white. Hindwing brilliant blue, with broad brown 
costal, narrower outer, and pale brown abdominal, margins; sub- 
costal nervure marked with brown. Cilia white. 

Underside. — Foremlng grey, with an elongate brown spot 
at end of cell, an intemeural disoal series of brownish spots, a 
submargtnal series of small dark brown spots, the lowest much 
the largest Cilia white. Sindwing grey, crossed by transverse 
series of spots; five round, subbasal; one above, two in, two below 
cell; a series of four crossing middle of cell, first narrow above, 
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aeoond and third round, in cell; fourth round, below cell; an 
elongate apot at end of ceil, below which ia a round spot; a dieoal 
curved series of ttarrow spots, a subtnarginal interneural aeries of 
orange spots; more or less outwardly bordered with metallic 
green, a large black spot at termination of first median, a smaller 
spot at termination of submedian. Cilia white. 

9 . 14-18 mm, (17). Outer margin of forewing not nearly so 
straight as in 9 . Outer margin of hind wing much rounder. 

Upperside pale blue, centrol||asal areas with very broad 
brown rostal and outer margins, pale brown abdominal margin, 
nervules of both wings marked in brown. Cilia white. 

IT n d e r s i d e. — Fotfiwing grey, spots as in $ with the addi- 
tion of a small brown spot in cell towards its end; submarginal 
series sometimes orange, sometimes faintly l}ordered outwardly 
with metallic green. Cilia white. Hir^dwhig as in with sub- 
marginal orange series better developed, also more metallic scales, 
dark terminations to all the median nervules. 

This magnificent insect nearly equals the metallic blue Ogyris 
in splendour. It appears to vary very much in size but very little 
in colour; and I have seen some splendid specimens bred by Mr. 
F. P. Dodd at Towpsville. 

Xoc.--* Brisbane to Cape York {$Ay Q 3)). 

PsKunoDiPSAS FUMiuu^ Miskin (Plate ib, figs. 12-13). 

Proc. Roy. Boc. Qsld. vi. 1889, p. 264. 

11-13 mm* (12). U p p e r s i d e . — Forming glossy black, 
with a metallic blue patch on basal half of inner margin extend- 
ing up to but not into cell, often much reduced in size soas to be 
neaitjy obsolete. Cilia abort, brownish. Hindmng glossy black, 
with a narrow interneural whitish line on outer margin and two 
large jet black spots crowned with bluish. Cilia white. 

Underside . — Forming silvery grey, marked witii darker 
brown spots, first in oell subbasid, another below^his externd to 
cell, one elongate in middle of cell, an elongMi spot outside 
cell below this, one large marking end of cell, below whin^ 
another; a rather broad discal series from costa to sn):grc(»mes 
13 aing nearly 
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«ttbinargiaal lineiir band. Cilia brown. Hmdwing silveiy grej 
with brown spots, four sabbasal, of whioh 2Qd and 3rd are in cell, 
a fifth spot on abdominal margin, an elongate middle of 

cell above and below which external to cell is another spot, a spot 
near oosta at middle, a broad car%’ed costal series, a submarginal 
lunular series, a small black spot near anal angle nearly surrounded 
with orange, another on margin between first and second medians, 
a brown marginal line internal to which is a white line and then 
a series of brownish blotche# Cilia brown. 

$. 11*14 mm. (13). TJpperside. — ^or««?iny black, with 
pale blue scales very variable in extent, sometimes only occupy- 
ing a small basal area between median and submedian nervures, 
at others occupying | of wing, leaving only a black costal and 
outer margin and a dark spot at end of cell. Cilia brown. 
Hindwing brownish-black, with a white interneural almost mar- 
ginal line, a submarginal series of bluish lunules which with the 
white line enclose darker spot-like areas, cell often with a very 
small splash of metallic scales, rarely a blue fufiusion over most 
of wing. Cilia white. 

Underside asin^^, except that the spots are more distinct 
and the subbasal spot in cell of forewing is often split up into two. 

This is a very variable species, the type male apparently having 
more blue than any male 1 have seen; but this is not surprising, 
as the thr^ males ih my collection all vary in that direction, but 
usually the female lias more blue than the male. As in several 
other of our Lyemnidm^ the male is much the rarer. 

Xoe.«— llichmond Eiver, K.S.W,, to Cairns, Q. 3, 9 6 ). 

PssuDODirsAs aaiSBAKXKSis, Miskin. 

Trans. Snt. Soo. Lond. 1884, p. 95: Lyc.egrilm, And. A Spry, 
Viet. Nat. 1897, pp. 5*7. 

12 mm. Formmng^ith costa and outer margin straight, 
anex , acute; three subcostal nervules, 1 st entirely free l^m 
' An upper disooidal given off fi^m subcostal well after and 
ol cell as in the o&er three species. Mindwing 
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isauidwh^t prodnoed but not so distinctly tallied as in the 
species. 

ITpperside uniform shining brown, with dark outer d; j 
gioai lines; hindwing with two black spots near anal gf 

separated from black marginal line by a pale blue line. 
brown. 

Undersid e . — Forewing brown, with slightly darker spots 
and bands faintly margined with white, Ist in cell subbasal, :2nd 
in middle of cell long, below which external to cell is another, an 
elongated spot at end of cell, a spot below lower angle of cell, a 
transverse disoal series and a submarginal series of dots. Cilia 
brown. Hindwing brown, crossed by darker bands and spots, a 
subbasal row of three, above, in middle of, and below cell, 
a row of four crossing middle of cell, two above, one elongate in 
middle, one below cell, an elongate spot at end of cell, below 
which is another; a carved disoal series, and a sub marginal ixiw 
of dark lunules; two black spots near anal angle crowned with 
orange and separated from outer margin by a white line. Cilia 
brown. 


$. 11-15 mm* (13). Outer margin of forewing convex. Hind- 
wing somewhat quadrate. 

Upperside . — Forewing smoky black, with a dark spot at 
end of oei), oentrobasal area between subcostal and inner margin 
blue, in some specimens much restricted. Cilia brown. HUvd- 
wing smoky black, with oentrobasal area between subcostal and 
submedian usually but not always suffused with blue scales, two 
(sometimes three or four) black spots on outer margin near anal 
angle, often crowned above with blue^nd separated from outer 
margin by a blue line which extends along outer margin. Cilia 
brown. 

IT n dersideasin d>«t often with an outer marginal band 
of rather obscure orange spots on the hindwing. 

Xcd.-rVictoiia, Sydney, Bi^fiane. 

I have a female in which the outer margin of hindwing comes 
down straight from apex to 1st median, and then, turning nearly 



AtTBTaAUA:iir HMOPA hOCUHA t trCA^NWM, III., 


^ht angleU} rutifi to the anal angle; in another female thi 
’ margin is rounded. 

(fiskin^s type ia a very large female, and is rather more highlj 
ioured than southern specimens; but from an examination o\ 
Jbf I am certainly of opinion that the Victorian species is tin 
same. Mr. Illidge has compared my specimens with tiie type 
and they are almost identical on the underside 1, $ 6). 

LyowKnhsthbs, Moore. 

P.Z.S. 1865, p. 773; Trimen, South Afr. Butt. it. p. 93, 1887 
de Nicev., Butt. Ind. iii. p. 127, 1890, 

In this genus, the type of which ia Z. emolus^ Godt., (Z. ben^ 
yalemUf Moore) there are three subcostal nervules, the first bein^a 
entirely free from the costal nervure. On the hind wing there 
are three highly ciliated short taiMike appendages from the sub 
median nervure and the 1st and 2nd median nervules; these oilin 
are very often broken off in cabinet specimens, 

The genus is somewhat allied to Nctcaduba^ and has a some' 
what similar scheme of markings on the underside. Miskin lists 
five species in his 6abalogue, of which Z. tu^meri must sink under 
Z. godi>iffroyi^ and Z. phaudi (as determined by Miskin, not of 
Mathew) is possibly the same insect as Semper records under Z. 
holliston. Z. kypolmm, Prittw., I have placed among reputed 
Australian species, for reasons 1 will discuss later; it most cer- 
tainly would not come into this genus. Z. tamianieuB^ Miak., is 
the male of the insect recorded by Semper as Lam. palmyra^ Feld., 
which is certainly very distinct from N, Murray, and 

shoulil be placed under Nacaduba, 


The species may l>e recognised as follows : — 

A <r. Apex oi jforewmg and cuter margin of hindwing rounded; 

uppcrside duU purplUh-blue. emofue. ^ 

B. d'. Apex of forewing acute, cater margin of hindwing nearly 
straight. 

Bright purplish-blue modfttm, 

b. {T . Idlao-blue ffodegtroyi. 
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The general pattern of the undertfiile is aa follows : — 

Undersida — Forewing brown or grey, with a slightly 
darker spot bordered with white at end of cell, a discal series of 
aimilar spots from near oostA to submedian; an outer marginal 
iunular band^ internal to which is a brownish band of su^usions; 
a dark marginal line. Hindwing concolorous with fore wing, 
crossed by similar spots; a subbasal row of three crossing middle 
! of cell, one elongate marking end of cell, a curved discal row from 
ci>sta] nervure to inner margin; outer marginal lunular band as 
in forewiug; a jet black spot on margin between first and second 
medians, crowned with orange; a dark marginal line, three short 
tails to first and second medians and submedtan composed of a 
few lengthened cilia. 

Lycakbsthes emolus, Godart. 

Pdy. emduBy Godt, Enc, M4tlu ix. p. 656, n. 133, 1823: Lyccen. 
etnolMBy de Nic^v., Butt. Ind. iii. p. 128, 1890: Xam. baUintony 
Hubn.,Zutr. Exot. Schmett. figs. 229, 230, 1823: (?) Lam, hallUton^ 
Bexnp., Mus. Godi Lep. xiv, p. 165, 1*878: X. hengalemiB, Moore, 
P.Z.S. 1865. p. 773, pL xli. fig. 9. 

15 mra. Forewing with costa gently arched, apex rounded, 
outer margin slightly convex, inner margin straight. 

Upperside dull purplish-blue, with a dark marginal line; 
costal and abdominal margins of hindwing brown, an indistinct 
block spot at anal angle, three finely ciliated white tails. Cilia 
brown. 

Underside brown, spots slightly darker brown bordei*ed 
with white, situated as in general description, a splash oiLiorange 
between jet black marginal spot and anal angle; a $mml black 
4 pii 0 n abdominal margin towards base. Cilia brown. 

^ Upperside pale purplish-brown, with a suffused bluisii 
patch at We; outer margins suffused with darker brown. Hind- 
wing with an ini^er narrow white outer marginal line. 

Underside. — Both wings as in 
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This species may be recognised by the rounded apex of fore* 
wing, and outer margin of hind wing. In spite of the Australian 
records of de Nic^ville and Druce* for this species, 1 always 
supposed they referred to the next species, until I received a 
single male from Mr. Lower, which agrees exactly with the 
various descriptions of X. emolm, and also with an Indian specie 
men (^) in the Macieay Museum. 

LToasNBBTHBS MODBSTUS, n.sp. (Plate iii., hg. 38). 

L, phasdif Misk., (nec Math.), Syn. Oat. Rhop. Aust. p. 59, 
1891. 

(J. 1245 mm. (H). Forewing with costa nearly straight, apex 
acute, outer margin straight. 

Upperside shining purplish-blue, with dark marginal lines^ 
costal and abdominal margins brown; two jet black intemeural 
spots near anal angle, three short white ciliated tails. Cilia 
brown, white near anal angle of htndwing. 

Underside greyish-brown, with slightly darker spots as in 
general description. A brown spot on abdominal margin near 
base. Cilia brown. 

9 . 12-15 mm. (14). Sliape somewhat as in but outermargin 
of forewing more convex and outer margin of hindwing rounded. 

Upperside brown, slightly darker towards margins, with 
oentrobasal areas suffiised with blue. Anal angle with two 
intemeural black spots, crowned with white which sometimes 
extends further along outer margin; an outer marginal black Ime 
to hindwing. Cilia brown. 

Underside as in 

;< Thill the commonest of the genus in Australia, has been khown 
as LyecBtwedien phaeeli^ but Mr. Uruce has clearly shownf that 
Mathew*s Lampides phasBU belongs to the genus Jumide^ and so 
has one modemte filamentous tail. Mathew, however, makes no 
motion of a tail or tails, and his description might vrell answer 


*F.2.8. 199X, p.358. 
tP.Z. 8 . 1999, p.44». 
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for several of the Australian Lyeamidm» With reference to 
lyctmoide$^ Feld., of which the underside of the inale is figured 
by Felder, and tlie female by Hewitson, I nhould certainly say it 
is not Lyc. ^molu8y Godt., but rather approaches, if it is not 
identical with, the species herein described. 

Xoo. — Maokay to Cape York, Thursday Island 10, $ 6 ). 

Lyc^snbsthbs oodbffroyi, Semper. 

Mus. Godf. Lep. xiv. p. 165, 1878 : X. burner Miskin, Proo. 
Linn. Boc. If.S. Wales, (2) v. p, 39, 1890; de Nic^v., Journ. Bomb. 
Nat. Hist. Soc. xiii. p. 146, pi. Z, figs. 23, 24, 1898. 

13*14 mm. (14). Shape as in X. mode$tu8, but rather more 
produced at anal angle. 

Upperside uniform lilac-purple, with narrow dark outer 
margins, three short white ciliated tails. Cilia brown. 

Underside greyish, with spots and bands as in general 
description, well bordered with white; colour spots not 
markedly different from groundcolour; outer marginal lunular 
bands well developed. Cilia brown. 

9 . 15-16 mm. (15). Bhape as in X* modesttis 9 . 

Uppersid e. — black, with centrobasal area broadly 
blue, a large white blotch just beyond lower end of cell, ffindwiny 
light whitish-violet, the nervules well marked in brown; outer 
marginal line black, internal to which is an interneural white 
line, then an interneural series of whitish-violet lunules situated 
in a broad black outer margin. Cilia white. 

U n d e ri|i d e as in (J, but disc much whiter, the white spot 
of forewing showing on underside. 

This species lacks the dark spot on the abdominal ina|gin on 
underside usually found in X. einplus and X. mod^tuit in this 
particular agreeing with the Indian X. lycasnvua^ Feld., to which 
in several respects the male is allied. 

Br. Btaudinger* figured under the name P$eud0dip$a$ lym- 
notdcff, Feld., a male somewhat ^lied to this species; and he 

* Bxct. p. 273, t.94, ISdS. 
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remarks that he has specimens from Aastralia w^hioh he ooastdere 
to be varieties of L. lycmnoid^s; but whether he refers to this or 
the preceding species I am unable to say. 

Loc . — Maokay to Cape York, Port Darwin ((J 4, J 2). 

PoLYOMMATos, Latreille. 

Gen. Crust, et Ins. iv. p. 206, 1809; Moore, Lep. Cey, i. p. 93, 
1881; de Nic^v., Butt. Ind. iii p. 203, 1890. 

As restricted by Moore and da Nic^ villa, this genus has the 
fore wing triangular, the subcostal with three branches, the first 
of which is quite free from the costal nervure; and the hind wing 
has a long filamentous tail to the first median nervule. 

I^pe P. hmiicm^ Linn. 

The genus now comprises one, almost world* wide species, though 
there seems little to separate it from such a species as VatocKry- 
Aop$ BtrabOi Pabr. 

PoLVoitMATUS JKKTicus, liun. (Plate ui., fig, 11), 

Pap. bfJsticiiSt Linn,, Syst Nat ed. xii. i. p, 789, 1767 : Poty* 
bmticuB, de Nio6v., Butt, Ind. iii. p. 204, t 27, fig. 190, 1890: 
Lampuhs bceticus, And. & Spry, Viet Butt, ii, p. 84, 1894 : Pap. 
damoeiei, Fabr,, Byst Ent. p, 526, 1775; Don., Ins. New Holl, 
pi. xxxi. fig. 2, 1805. 

12*17 mm. (15). Up per side violaceous, blue at base, 
with a covering of long bluish hair-like scales, costal and outer 
margin brown, a round black caudal spot, another at anal angle; 
tail black, tipped with white. Cilia white. 

Underside . — PorBwiny light brown, crossed by linear 
bi*own lasoise margined with white; a straight submarginal white 
fascia from near apex to submediau, Cilia whitish. Mindwiny 
iight brown, basal § crossed by narrow irregular white lines, a 
broad white straight discal band, camial and anal spots jet black, 
sprinkled with metallic green scales, and crowned with orsmge. 
Cilia whitish. 

IMTmm, (15). Upperside light brown with oentro- 
basal areas bluish, of viable extent, hindwing often with 
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two indifttinct nubinarginal whitish bands, ciiadal and anal black 
spots circled with white. Tail black, tipped with Cilia< 

white. 

U n d e r « i d e as in (J, but often a spot below cell of forewing. 

Fapilio colutht^m^ Fuess., P. arcliiast Cram., and P. pisorum are 
fsynonyins. 

This is a variable and widespread species, but can be easil}^ 
recognised by the straight white discal fascise of the underside. 
It occurs throughout Australia, and is one of the lew Lpcmnidrn 
that is found up U> 500 miles from the coast {$ 30, 9 

CATOCHRVSOpa, Boisduval. 

Vo 3 ^ Astr. Lep. p. 87, 1832; de Nicev,, Butt. Ind. iii. p. 176, 
1800: Euehryeoput Butl., Entom. xxxiii. p. 1, 1900. 

In this genus the subcostal has three branches, tlie costal 
nervure is bent down so as almost to touch the first subcostal but 
is not anastomosed with it, the hind wing is proyided with a 
filamentous tail to the first median. 

Type 6'. Hrabo^ Fabr. 

Butler has separated C. cmjua and C pandavay placing them 


in a new genus Euchrysops. 

A, Btndwing with outer margin nearly straight platiMa, 

B. Hind wing with outer margin round cmjut. 


Catoch' .sops ptATtssA, Herrich-Schiiffer. 

Lycaem Herr.-SchlF, Stett. Ent. Zeit xxx. p. 74, 

pi. iv. fig, 20, 1869 : O', platism, Druoe, P.Z.JS. 1891, p. 369 : 
Lampichi ka^darpa, Beraper (nec Horsf.), Mus. Godf. Lep. xiv. 
p. 158, 1678 ; Hthargyviot Moure, Ann. Mag. I^at. Hist. xx. 
p. 340, 1877: lithargyriat de Xic^v., Butt. Ind. iii. p, 178, 

1890 : C. s^ra6u, auctorum nec Fabr. 

1^45 mm. (13). Bhape and neuratiou nearly as in P. 
b€6$ims, 

Upperside greyish-whitish-blae, with narrow Uack outer 
margins, li round jet black caudal spot, a black mark at anal 
angle; tail filameotoas, blackt tipped with white. 
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Underside greyish-white crossed by sU^tly darker bands 
well bordered with white. Fornwing with a short discocellular 
band^ a long curved discal band, often ah indistinct spot on costa 
between these bands, outer marginal lunular bands indistinct. 
Cilia whitish. Bindwinff with three subbasal spots, middle one 
in cell, a short discocellular, a long curved disoal band with lst < 
spot nearer base than 2nd, outer marginal bands indistinct, caudal 
spot black, crowned with orange, anal spot black. Cilia whitish. 

$. 1145 mm. (14). Shape as in 

Upperside brown, oentrobasal areas blue, variable in 
extent; outer nmrgin of hind wing with two whitish interneural 
lunular bands, caudal spot black, crowned with yellow. Cilia 
whitish. Tail black, tipped with white. 

Underside as in 

This species is allied to C. $trahoy Fabr., indeed the females of 
the two are said to be identical; the typical lilac-blue male of 
that specie^ however, has not yet been recorded from Australia. 
On the upperside the female very closely resembles Kacaduba 
ancyra g. 

De Nio^ville determined Australian specimens as C. lithargyria 
but that name must give way to C. plaHs^a; for Harrich-Schkflfer’s 
type (g) came from Australia, where C. $iraho does not occur; so 
that (7. cannot be a synonym of that species. 

£oc. ^Brisbane to Cape York, North and North-West Austra- 
lia 10, g 3). . 

Catochrysops onejus, Fabricius (Plate iii., fig. 10). 

UeBperim cmjm^ Fabr., Ent. Syat. Suppt p. 430, 1708 : C. 
cn^us, de Nic4^\, Butt. Ind. iih p. 178, 1890; Lyc, samoa^ IXerr.^ 
Schff., Stett Ent. Zeit. xxx. pi. iv. f. 18, p. 37, and p. 138, 1869- 
1 1-16 mm. (14). Upperside uniform pinkish-blue, witli 
greyish-brown outer marginsy two black spots at anal angle of 
hindwing. Tail brown, tipped with white. Cilia white. 

Underside."-iW«cinp grey, with a darker discocellular 
spot bordered with white, a discal band of five or six similar 
apots, outer margin with a double indistinct brownish band. 
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terminal free portion of the ^stal ie oftei^ very difficult to 


see. 


Loc — South Australia, Victoria, New South ^ales, Queens- 
land to Mackay and North West Australia 40, $ 40). 

Una, de Nic^ville. 

Butt. lud. iii. p.51, 1890, 

costal three-branched, 1st branch entirely anastomosed 
^Mtal except a very short free basal portion. Type 
juistant. The genus, as regards neuration, is allied U» 
^he Australian species I place in this genus are only 
jly referable there; though structurally they are identical, 
shape of the wings is different. Mr. de Nic^ville, who 
y^iree of the species, noted them as Ziz^ra (?), but then 
j^not examined them structurally. I have little doubt 
species will eyentually be placed in one or two other 
(perhaps aa yet undescribed), but for the pment I 
^ to undertake that task myself, as I know there are 
ied South African forms which as yet I have had very little 
j^rtunity of studying. Pro9otm^ Druoe, is close to, if not 
Wtical with, (Tno, but my acquaintance with these genera 
only fron/ ' dgures. They appear to be quite tropical forms, 
btereas all the Australian species are southern forms, one 
otion being entirely conhned to Spencer’s Bassian Region. 

Our present knowledge of these species is very meagre, which 
/ remarkable considering their number if looked for at the right 
Won. This, I think, is due to their being looked upon as too 
/ommon to be worth catching, a niktuke too often made in Aus- 
tralia. All tbeftpecies appear to have only a single brood during 
jbhe year, though if this is the case with those species that extend 
into Queensland I am unable to say. For the three Sydney 
species my dates are:— o^rwo/a, 8th Sept, to 6 th Nov,; mathewi^ 
p2nd Sept, to 10th Nov.; $erpentata^ 20th March to 13th April. 

1 am able to recognise five distinct species, though subsequent 
mvestigation inay show I am including one or two others which 
^really specifically distinct, butwa^itof suftioient material with 
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^ accurate dates and localities prerents my recognising more, which 
may thus be distinguished : — itid^ 

A. Upperside dark brawnisb<blaok, with conspicuously spotted 

cilia agrtcola. 

B* Cppetside brown, kct, 

a* Bark brown, cilia ooni^icuously spotted hohartmtis* 

b. Xiight brown, cilia faintly spotted fnatkeiH* 

C. Hindwing with a tail-like projection to first median of hind* ^ 

wing. ^ ! * caudal 

h, upperside brown, blue almost obsolete.,., ... ^ 

The markings of the underside are of the following ^yP^h'inteimeu 
often coalescing, suffused with white, or otherwise q.j. 

Forewing with a dark spot in cell, a discocellular spot/ 
band from near costa to 1 st median or submedian; the 
all more or Jess strongly bordered with white, sometim^ females f 
eoncolorous with groundcolour, the spots then represei^l^^ male of 
double white lines; a submarginal lunular sulBfusion a ^ 
sometimes light, sometimes dark. Hindwing with spots t ^ 
of fore wing, one basal usually obscured; a row of three cross ^ 
middle of cell, centre one in cell; one discocellular, often unit . , 
with the curved discal series, which is usually very prominey^^l^*^ 
beyond discal series especially in $ a broad white suffusion, au 
marginal suffusions as in forewing, between median nervules 
margins two v-shaped spots pointing inwards. 

Palpi of ail the species very hairy; antennee in $ slight 
longer than ^ costa; in 9 slightly shorter, ending in a spatula i 
club, ^ ' 

Una aguioola, Westwood {Plate iiL, fig. 26). : C\ 

iotv *- 

Lucia agricola^ Westw., Gen. Biurn. Lep. ii. p, 496, t. 76, t 4 l ' 
1860-2 : Lye. agrioola, And. & Spry, Viot, Butt, ii, p, 88, 1894 * 

Cupido agrioola, Tepp., Proc. Roy. Soc. S.A. 1882, p. 29, 1 2, t8f‘*** 

e of 

9-12 mm. (11) Forewing with costa straight, apex itoate: . 
outer margin nearly straight ffindwing with outer margii ^,!^ ^ 
slightly dentate, not tailed. jaikr 

iNMld. 
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Upperside glossy brnwaish-black, a wtte costal line on 
forewihg. Cilia white, black at terininations of nervules giving 
a dentate appearance to hind wing. 

Underside with inner areas light brown, outer areas 
sufFttsed with white, spots darker, as in general description; borders 
white, lined with black; basal area of hind wing indistinct, a marked 
white discal patch on hindwing, v-shaped marks black. Cilia as 
above, 

5 . 10-14 mm. (12). Shape as in (J, with outer margin of fore- 
wing more convex. 

Upperside brown, paler than in Cilia as in 

Underside as in markings and borders more decided. 

This marked little species apparently has only a single brood 
early in the season, though Anderson and Spry record it from 
Victoria in March; I must, however, doubt this, for during the 
last twelve years I have caught many hundreds near Sydney, but 
none later than November. It appears to be a coastal species, 
though I have taken it up to fifty miles inland from Sydney. 
Olliflf^ records it from Mt. Kosciusko, but if the specimen in the 
Australian Museum with that locality attached is the one in 
question, I believe it to be referable to U. hobar tenets rather than 
to this species, 

Zee,— South Australia, Tasmania, Victoria, New Soutli Wales,, 
Brisbane (Illidge) (5* 9 30). 

Una hobarteksis, Miskin, 

L^c, hobarUnsiSj Misk., Procl Linn. Soc. N.S. Wales, 1890, p. 38. 

(J. 9 inm.^ Shape as in agricola 

Upperside brown, with chequered cilia. 

Underside light brown, with darker spots as in general 
description, but the white borders almost obsolete; spots and 
bands of hindwing well detined, not obscured as they usually are 
in U, agriccla; white disoal patch not so prominent as in U. 
\. ; 

* Proc. Unft. 8 oq. N. 8 . Wales. 18S9, p. m. 

I / ■ 



236 AtrsTEAUAK moPAWcmjL ‘.r,rc.f^itrvji, nt, 

agriaola; » Hubmarginal 'Vow of spots present without v-sbaped 
marks. Cilia as on npperside. 

The type in the Miskin collection is a female, which only 
from the male in having the markings Wetter deBned on the under- 
side, and with white borders. This species is, I think, without 
doubt the tnountain form of V, uprico/a, Mr, G. Lyell has a 
female, no doubt referable t<} this species, from Mt, Erica, Vic,, 
(4,500 ft.), caught in February; it is rather darker on the upper- 
side, but the groundcolour of the hiudwing below is white, with 
the markings almost black. The specimen recorded as 
from Mt Kosciusko (5,500 ft.) is, I am sure, this species; it is 
rather devoid of markings below. Dr. A. J. Turner took two 
specimens on the summit of Mt. Wellington, Tas., during March, 
one of which is in my collection. This’ must be considered a rare 
species, as I have seen only six specimens 4, Q 2), but it may 
have been passed over in the field as U. a^ricola, 

Una matubwi, Mkkin (Plate ii,, %. 9). 

£yc. mathewif M^k., Froc. Linn. Hoc. N.B. Wales, 1890, p. 38 

(J. 942 mm. (10), Upper side light brown, with darker 
outer margins, slightly raised scales on nervules crossing disc of 
fore wing. Cilia greyish, only slightly spotted. 

U n d e^r s i d e with lighter brown spots and bands as in general 
description, but sometimes almost obsolete, v-ahaped marks black, 
crowned with yellowish, orange or wanting. Cilia light brown. 

9 . 942 mm. (10). Shape much as in 

Vpp©*'^*i.de light brown. Cilia rather more marked than 
in 

Underside as in^ but paler, with the areas external to 
discal bands usually suffused with whitish, especially in hind wing, 

I have little doubt from the position assigned by Semper to L, 
^ylvicola, Leach, MS., between agrkolm and labradm^ and the 
locality Sydney, that this species is intended, but syfeiccrfa is a 
not»«n Httdam as far as I can ascertain. This little species hr ^ 
only been taken in the neighbourhood of Sydney 35, 9 24). 
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Una siTLPiTius, Miskin (Plate ii., fig, 21), 

Lyc. Bulpithis^ Proc. Lmn. Hckj, Wales, 18S0, p. 37 : 
Lyc. ^rpentata^ Bemp., (neo Herr.-Sohff.), Mus. Godt Lep. xiv, 
p,159, 1878. 

(J. 8-10 mm. (0). Uppernide blackish-brown, darker at 
bases where there is a bluish reflection. Anal angle with two 
obscure dark spots, outer often crowned with white. Cilia brown, 
in hind wing slightly chequered. 

Underside brown, with slight yellowish tint; spots and 
bands, as in general description, represented by double parallel 
white lines, often in forewing with two small white spots on costa 
and a spot below middle of cell, two conspicuous black spots near 
^ angle. Cilia brown. 

^slO mm. U p p e r s i d e as in (J, with basal area slightly 
^ree whitish lunular spots near anal angle. Cilia more 
4rod th^n in $. 

r^e r si d © as in (J, the white markings broader. 

description is taken from Rpecimens caught near 
niuc^n May, by Mr, Illidge. It will lie noticed that in these 
ijyond discal band of hind wing below is not suffused 
oellul. Mr. H, E. Turner has sent me four specimens from 
atrav caught in November; they are smaller, and have the 
of forewing more convex; on the underside the white 
l<5ng4 3tre broodier, and enclose areas darker than the ground- 
endii areas l>eyond discal bands being slightly suffused with 
hairy 

(“-Aeoies has been often confounded with U. BCr^nutata, 
A feiirrich-Schaffer states is blue above and allied to N", 
Tkjwi dion) below, which is clearly not this form. 
iy« nerpmtata has no blue above, showing that he was 
The to BulpitiuB and not true (t$rpentata; the types of l>oth 
filai^pecies came from Bookhampton. This cannot l>e a local 
higl' U, Berpentaf^at as typical forms are caught in the same 
nor do I think it c&n be a seasonal form of U, $erpenlata, 
/-.-Brisbane to Cboktown (J 7, 9 2). 



238 


A 08 TEALUK naOPALOCSJtd tlYCJiNWJS, IH., 


Uka sbrpbotata, Herricli-Schftffer- 

Lye, serpentaia^ Herr.-Schif., Stett. Ent. Zeit* p. 74, n. 32, 1869; 
And, <k Spry, Viet. Butt. p. 88, 1894 ; Cupido molybdenaj Gue8t, 
Tranft. Roy, Soc, S.A. iv. p. 36, 1882 : C,/aseiola, Tepper, Trans, 
Roy. Soc. S.A. iv. p. 30, t. 2, £. 13, 1882. 

(J. 9-11 ram. (10). Forewing with costa nearly straight, apex 
hlunt, outer margin aoraewhat convex. Uindwing rounded, with 
a araall tail-like prolongation to lat median. 

Upperside slaty brown, with pale purplish -blue centrobasal 
areas of variable extent always occupying ^ wing, two anal spots 
usually indistinct, with one to three su banal whitish lunules. 
Cilia white, markedly spotted. 

Underside slaty brown,* with spots very little dark 
markedly bordered with white, discal area of hindwing % 
with white, anal spots often obsolete. Cilia as above. 

5. 9-12 mm. (11). Upperside as in (J, but colour€ 
paler blue and less extensive. 

Underside as in with white suffusions more e’* 
Herrich-Sebitffer says his species has blue above, a*/,, 
to N, permia below; yet Semper corrects him by sayii 
has no blue above, thus showing Semper was referring! 
pitiu$ and not to this species. C, fa»ciola and C, moli 
undoubtedly synonyms. L, paUmon^ Cram., a Souti 
species, has been recorded from Melbourne by Butler;*! 
men is without doubt this species, which is close to 
African species ; . Trimen, f however, made enquiries, 
letter from Butler to Trimen it is pointed out that the 
was distinct from the South African form, I 

£oc.^Every part of Australia except the extreme 
localities being North West Australia, South Australia 
Sydney, Richmond River and Brisbane 40, 9 15). 


* Ann. Mag. Nai Hist 1882, p. $ 6 , 
t Booth African Butt. ii. p. CB, 1887* 
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Utica, Hewitson* 

III Diurn, Lep, p, 56, 1865. 

For^wing with coata nearly straight in slightly arched in $, 
apex acute, less so in 9, outer margin straight in slightly 
convex in 9, inner margin straight. Spbcostal nervure with 
three branches, 1st anastomosed with costal nervure except for a 
very short basal portidn; 2nd given oJf close to 1st, 5rd nearer 
apex than end of cell, subcostal ending just above apex, costal 
ending on costa well beyond end of cell; upper discoid al given oflf 
before end of cell, running straight to outer margin, lower dis- 
coidal from end of cell; discocellulars in a straight line; 2nd 
median given off much nearer end of cell than to 1st, 1st and 2nd 
running straight to outer margin; submedian nearly straight. 
Hindwing with costa much arched basally, then straight, apex 
round, outer margin nearly straight, with a short tail to let 
median nervule, inner margin sliglitly convex. Costal nervure 
much arched at base, ending close to apex; Ist subcostal emitted 
at I before end of cell; discoidal nearly straight; upper disco- 
cellular very oblique, straight; lower discooellular upright, 
straight; Ist median emitted at | before end of cell, 2nd median 
almost at end of cell; submedian straight; internal slightly bent, 
long. vinf<9nn<s ^ length of costa, distinctly ringed with white, 
ending in a spatulate club. Falpi longer in 9, 2nd joint long, 
hairy, 3rd joint short. Eyes small, hairy. Type U, onyoAa, Hew,, 
Luo.). Hewitson only described this genus from 
a female specimen in a line or two. 

The genus is closely allied to Hctcaduba, but in that genus the 
1st subcostal and costal separate again before reaching costa. 
The singte tail to the hindwing is very different from the 
i^lamentous tail as in Lampide«^ Hacadubat t&c., being shorter, and 
highly ciliated at beUe and along both sides, giving a blunt 
appearance to it. 

1 am able to recognise two distinct species that should be 
in t^is genus. 
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AVSTBAUAN mOPALOCMnA : irCASKIJ>J&, III , 


A* brown, with a bluiah suffuBlon. ^ 

a. Two black anal apots, basal halt of hindwing 

on underside light brown miycha. 

h, Ko anal spots, basal halt of hindwing on 

underside dark brown onycha var, atro»uffu$a, 

B. <J',TJppersjde purplish-brown; 2 with a white 

spot In centre of forewing mntillata, 

Utica onycha, Hewltsoa (Plate iiL, figs, 14, 39). 

111. Diurii. Lep. p. 53, t 24, f. 11, 12, 18*65; Herr.-8ebff., Stett. 
Ent Zeit. 1869, p, 72; Semp., Mus. Oodf. Lep. xiv. p. 166, 1878; 
Druee, P.Z.S. 1902, ii. p-116 : Lyc. mukiniy Lucas, Proo, R. Soc. 
Qsld. 1889, p. 158, 1 5, 6, 7 : T^iedinesthes eremicola, Pagenst., 
Zoologica, xxvii. p. 123, pi ii. fig. 9, 1900. 

(J. ILlBinin. (14), Upper side brown, covered with lilac- 
bluish scales except on outer margins and costal margin of hind- 
wing; dark blue basally; a dark round caudal spot to hind wing 
more or less bordered with white, and sometimes on either side 
often extending well along outer margin, further interneural dark 
spots more or less bordered with white. Tail short, highly ciliated, 
black, tipped with white. Ner vales more or less marked with 
brown. Cilia whitish. 

Underside. — Foreiviny some shade of brown, usually pale, 
with spots often of same shade as groundcolour, often darker 
brown, bordered on both sides more or leas prominently with 
white; 1st middle of cell often represented by two parallel white 
lines, or sometirties a spot extending below cell, a small spot 
sometimes above it on costa; 2nd at end of cell, pften with a spot 
above it on costa; diacal hand from costa sometimes to 1st median, 
sometimes to submedian ; a submarginal whitish lunular inter- 
neural band often obscure, a dark marginal line; base wing 
sometirdes, showing greyish scales. Cilia whitish. Jlindwiifig 
concolorous with forewing; spots similar , to forewing consisting 
of a subbosai band of three crossing middle of cell, one elongated 
at end of cell, a discal curved band, bent at ,anal angle; a sub^ 
marginal lunular band, a whitish suffusion very often between 
middle of discal baud and outer margin; a jet black anal spot 
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crowned with white, a jet black caudal spot crowned with yellow; 
orange or orange-red; a dark marginal line. Cilia whitish. 

Q, 12-15 mm. (14). Upperside with costal and outer 
margins broadly brown, centrobasal areas blue, in which the 
nervules are usually marked with brown. On hind wing a sub- 
marginal interneural series of white lunules, sometimes only con- 
fined to anal angle. A dark caudal spot. Cilia white, slightly 
brown at terminations of nervules. .Tail as in (J. 

U nderside brown, usually darker than in with spots and 
bands as in but much better defined and usually with much 
wider white l:H>rders. Caudal and anal spots as in but larger. 
In some specimens white suffusions present beyond discal bands 
ia both wings; and in one specimen, with the exception of Imnd 
and spots, nearly the whole of hind wing suffused with white. 

This species was described and figured by Hewitson from a 
female specimen; his figure represents a form which is rather the 
exception than the rule. Semper was the first to describe the 
male, and the remarks of these early entomologists leave no doubt 
iu my mind that Lucas’ same. Bruce has pointed 

out that T. eremicola is a synonym. 

This species, which bears a superficial resemblance to Poly, 
bmticu9f is one of the most variable of our Australian Lyea^ntdof^ 
it being very difficult to get two specimens exactly alike. Sydney 
specimens are much paler and more suffused on the underside 
than those from Mackay, while those from N.Wi Australia are 
also paler, but they are not much suffhsed. Amongst over one 
hundred specimens from five or six different R ealities I have 
examined, t fijld it very difficult to say exactly which is the 
typical form. 

Zoe, — Sydney to Cape York, Port Darwin, North West Aus- 

ti^ia‘(^ '40, $ 15). 

Utica okvoha, var. atrosuffusa, var.nov. 

* (J. 10-11 mm. Neuratipn and shape os in U, onyoh^^ {$) but 
much smalier ; tail shorter and more highly ciliated. 

16 
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AUSTEALIAK mOPALQCiSJiA : IIT., 


Upperside lilao-blue, much darker ba»ally, with linear 
brown outer margins; costal margin of hind wing brown; a trace 
of caudal spot to hind wing; tail black, tipped with white. Cilia 
white, at terminations of nervules well iharked with brown. 

Underside. — Fornwing. brown, with markings as in U. 
onr/cA'ibut darker; apical area whitish-grey, which extends some- 
what along outer margin. Outer marginal line black. Cilia 
white. Hirulwini with basal half dark brown, outer half whitish- 
grey, obscuring any markings that may be present; a black outer 
marginal line, in two specimens no anal or caudal spots, in another 
slight traces of these spots. Cilia white. 

The first specimen of this variety was caught in Sept , 1900, 
and I at once saw that it was either a marked variety of IK 
onyeha or else a new species; but the want of further material 
deterred me from describing it; since then, however, two other 
specimens have been caught, tending to show that my original 
specimen was not an accidental variation. This variety may be 
distinguished from V, ony<ih% by its much smaller size, the deeper 
shade of blue on upperside, the white outer marginal suffusions, 
and the very dark basal half of hind wing on underside. Type in 
the author's collection. 

Loc. — Como near Sydney (L. V. Waterhouse and F. Brown). 

Utica onvcha var. albocincta, var.nov. 

This form differs from U, onycha in having the upperside 
suffused with bluish, and the outer margins of both wings marked 
with whitish bands, which are better defined on hindwing. Two 
males received from Dr. A, J. Turner, caught at Peak Downs, Q., 
in July Though not in the beat of preservation, these two 
specimens show that a most marked variety, if hot a distinct 
species, has hitherto been overlooked. 

Utica sciETatATA, Lucas (Plate iii., figs. Ifi, 36). 

Lyc. ecintiilata, Lucas, Proc, R. ISoo. Qsld. 1889, p. 157, f, 8-10. 

^,12 mm, Upperside bronze-brown, with a shining 
purplish refieotion, outer margins narrowly brown, costal margin 
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of hind wing brown; base of wings dark blue; dark round caudal 
and anal spots. Tail black, bordered with white. Cilia brown. 

Underside. — Fortvoing brow^n, with darker brown spots 
and bands as in U. ony^ka, a broad band of white on either 
side of disoal brown band, a brown submarginal lunular band. 
Cilia brown. Hindwmg brown, with darker brown spots and 
band as in U. onycha^ upper half of discal band disjointed, 
very dark brown, lx)rdered on either side with broad white 
bands; caudal spot rovuid, jet black, crowned with orange. Cilia 
whitish. 

9 . 1 0-1 3 mm. U ppersid e . — Foremiruj blackish-brown, with 
the cell and inner margin from base to near angle covered 
with pale metallic'-blue scales ; a variable white spot just 
beyond end of cell, situated l>etwoeh subcostal and 1 st median. 
Cilia white. Hindwiag blaokisb-brown, with a very variable 
suffusion of pale blue metallic scales between subcostal and 
submedian, apical angle whitish, outer marginal interneural 
series of white lunules; caudal spot black, crowned with white. 
Cilia whitish. Tail black, dipped with white. 

Underside as in $ but spots and bands much better 
defined and darker, white patches more extensive. 

This beautiful little species appears to be rare, and I have been 
able to obtain only rather worn specimens for examination; its 
nearest ally is jYac. palmy especially on the underside, but the 
purplish-brown of the male and the pale blue metallic scales of 
the fechale easily distinguish it. The female may be distinguished 
from the females of the allied forms N. linmta and N, palmyra 
by the much less extensive white patch of the forewing. 

Zoc.““Richmond River, N.S.W,, to Cairns, Q. 2, 9 8 ), 

Ogyris, Westwood. 

Gen. Dium. Lep. ii. p. 472, 1850j Misk,, Prac. Linn. Soo. 
K 8 . Wales, 1890 pp. 23-28. 

Forming with costa gently arched, apex somewlmt acute, outer 
margin sometimes convex or sometimes straight, inner margin 
straight. Mindwing rounded, often dentate ordrawn out at anal 
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angle into a blunt tail, sometimes with three blunt tails. Sub- 
costal nervure of fore wing three-branched, the Ist branch being 
entirely free from costal nervure; anal lobe imperfectly developed. 

This remarkable group, with the exception of 0, meekii^ Hotlm,, 
from New Guinea, in confined to the Australian Continent and 
Kangaroo Island, and is noted for the brilliancy of the colour of 
the upperside, and the marked dissimilarity l:)etween the sexes. 

On account of the marked dififerences between the sexes, I liave 


found it necessary to give a table of each. 

A, (J. Upperside metallic blue. 

a. Almost linear black outer margins on upperslde. 

o^. Underside with dlscal band of forewing straight oneteF, 

Underside with discal band of forewing Irregular 

b. Broad black outer margin to forewing. 

a 1 . Blue costal margin amarylliB, 

Black costal margin fa/ifki#. 

c. Hind wing produced at anal angle to a blunt tail, a conspi- 

cuous apical white splosh to forewing irmtu. 

B. Upperside purple, with dark margins, 

a. Bioh velvet purple, produced at anal angle to a blunt tall, 

of large size 

b. Eich velvet purple, outer margin of hind wing rounded, of 

moderate size abrota, 

r. Bark purple, narrow outer margins, that of hindwing 

rounded, of moderate size harmrdu 

d. Bull purple, very broad outer marglas, that of hindwing 

rounded, of moderate size oiane. 

e. Violet brown, outer margin of hindwing rounded, of large 

size idmo, 

/. Purplish-brown, slightly produced at anal an^, of mode- 
rate size otanei, 

A. $ , Upperside metallic blue, 
a. Cell of underside of forewing scarlet, 

a*. Veiy broad block margins to forewing .... amaryliii^ 

b^. Brood black margins to forewing, black spot at end of 

cell. hetHUonif 

Anal angle produced to a blunt tail 

Underside with discal bond of forswing straight oroetes. 
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B. Forewing with a Urge coloured apot extending into celL 

а . Spot pale lemon, nearly circular. abrota, 

б. Spot rich orange, extending to base ^ tfiwt/iM. 

0. Forewing with a pale lemon spot external to end of cell of 

forewing. 

a. Basal colour green, blue, light or dark purple, two or three 

blunt tails to hindwing and vers. 

h. Central areas violet, hindwing rounded, fringes white, of 

large sixe idtao. 

c. Central areas purple, hind wing rounded, of moderate sixe.. otanen, 

D. Without any light spot to f crewing. 

а. Hind wing on underside with Urge white blotches on costa olane. 

б. Hindwing on underside without white blotches hartuirdi. 


Ogyrih gbnoveva, Hewitson. 

Exot. Butt i. 1. 1, figs. 5, 6, 9, 1853 ; Misk., Tranx. Ent. Soc. 
Lend. 1883, p. 343, pi. 15 ; Staud., Exot. Schmett. t. 96, 1888: 
0. zosittef Hew., Exot. Butt., i. 1. 1, figs. 3, 4, 1853; Cat, Lyc. 

B.M. 1 1, f. 7,^, 1862.^ 

The male of this species is dark velvety purple on upperside in 
southern forms, and dull light purple in northern forms The 
underside of southern specimens is also much richer and darker. 
It is difficult to say which is the typical form of the female, my 
series showing basal coloured areas of green from near Sydney 
and Brisbane, dark purple from the Richmond River, pale blue 
from Brisbane, and purplish-blueand dull purple from Townsville. 
The female has three taiMike projections to the median rtervules, 
the middle one being smallest. 

Hewitaon described abd figured both male and female in the 
game work and on the same page, so that strictly 0. zo^i^ie should 
stand f^r this species, but as it has always been known as 0. 

it is best that that name should be retained. Hewitsor 
figures (Cat. Lyc. B.M 4 ) the underside of 0. »o»im 9 * but this 
clearly an error for the male, since no pale-coloured subapi; 
blotch is shown. The Kew Guinea species, 0. tn€eki% Bothig 
close to this species, but has a much better devel(^>ed tail. 

Exp. 20-28 mm. (26), $ 20-31 mm (27) {$ 26 , 9 10). 
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Ogykiw ^xokk, Waterhoufse. 

Proc. Linn. Soc. N.S. Wales*, 1902, p. 339, pi. xiv. fig, 9 

Since the description was published last year, Mr, O. Turner ha» 
procured three specimens 1, 9 2) from Cooktown, so that I 
am now able to de.scribe the female. 

9. Shape very much as in 

Upperside . — Foretoing paler blue, with much broader 
costal and slightly broader outer margins, a black bar at end of cell^ 
a large white splash on costa very near apex. Ihndnnng paler 
blue, with broader costal margin, otherwise as in 

Underside . — Forewinj as in $ except that the cell is 
orange-red between the black spots instead of grey, and that the 
basal portion between median atKl submodian nervures is black. 
Hindwing rather darker than in 

Exp. ^9 22 mm. ((J 1, 9!), 

Ogyius oKan’KS, Hewitson. 

Cat. Lyc. B.M. p. 3, t. i. tigs. 12, 13 9, 1862 ; Waterh., Proc. 
Linn. Boc. N.S. Wales, 1902, p. 335, pL xiv. figs. 1, 2. 

This species may be recognised by the acute apex, the straight 
outer margin and the straight discal band of underside of fore- 
wing. Except in shape and shade of blue, this species is identical 
with 0. hmvitsoni on the uppenside. 

Xoc. — Brisbane to Townsville. 

Exp. $ 18-20 mm. (19), 9 19-22 mm. (21) 7, 9 7). 

Ogykis HEwmoNi, Waterhouse. 

\ Proc. Linn. Boc. N.S. Wales, 1902, p. 338, pi. xiv. figs. 5-8 : 0, 
\mryUx%, And. & Spry (nec Hew.), Viet. Butt. p. 103, 1894. 

Vphis epecies closely resembles 0. orirtea on upperside and 0. 
'ryUi& on underaide. Mr. H. Brown has lately caught speci- 
at Cairns, thus extending its range north from Townsville. 

$ 15-22 mm. (19), 9 17-23 min. (21) {$ 20, 9 7), 
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OarRi6 AMABTLUS, HewHson. 

Cat. Lyc. B.M. p. 3, 1 . %«. 6-6 (Q), 1862; Waterh., Proc, 
Linn. Soc. N*B. Wales, 1902, p. 336, pi. xiv, figs. 3-4. 

This may be recognised by the much darker blue, and the 
broader margins to the wings on the upperside. The female, as 
in 0. hemUoni $, has scarlet in cell of fore wing on underside. 

^oc. — Northern New South Wales and S. Queensland. 

Exp. $ 16-20 mm. (18), $ 17-22 mm. (19) ($ 16, $ 15). 

Ogyuis lAMTHis, Waterhouse. 

Proc, Linn. Soc. N.S. Wales, 1900, 52*54, pi i. figs. 1-4; Lc, 
1902, 341. 

This may be recognised by the metallic blue colour, the very 
broad margins on upperside of forewing in (J, the orange central 
blotch in 9, and the few and indistinct markings of underside of 
hindwing. Mr. O. Lower inf^ms me that he has lately received 
a specimen ((J)£rom Chillagoe, N.Q., the only other authentic 
record being {Sydney, 

Exp. ^ 15-19 mm. (17), $ 15-20 mm. (19) 20, 9 19). 

Ogyris abrota, Doubleday Hewitson. 

Gen. Diurn. I^ep. t, 76, f. 8 (9), 1860; Hew., Exot. Butt, u 1. 1, 
f. 1,2(^J), 1853; And. k Spry, Viet, Butt. p. 109, 1894: 0. 
catharina, Feld., Reise Nov. Lep. ii. p. 218, 1866, 

The male is a rich velvety purple with black margins; and the 
female may be recognised by the large lemon spot on the fore- 
wing, In this species, as opposed to 0. Barnard*, the forewing 
appears to be rather lengthened, though otherwise they are very 
close on the upperside. I cannot agree with Mr. Miskin's 
remark that Hewitson's description does not agree with his 
figure; in my opinion both figure and description refer to this 
species. It seems that the name 0. damo was given to this 
species in a British Museum list without description. 

Io 0 , — Victoria, New Sox^th Wales, S. Queensland, 

Exp, 19-23 mm. (21), 9 19-24 mm. (22) {$ 25, 9 16). 



248 


AUSTRAlilAN mOPAlOCmA : lU.* 


OOYRIS BARSARDI, Mitikin. 

Proc. Linn, SOc. N.S. Wale«, 1890, p. 27. 

I have seen only four specimens o£ this species, apparently all 
males, in tiie Queensland and Australian Museums. Above they 
are dark purple, with dark outer margins. The upperside may 
be described os having the colouration of 0, ahrota with the shape 
of 0, olane. On the underside the markings approach Q, olane, 
but the hind wing is without the white suffusions of that species, 
I consider it quite a distinct species. According to Minkin the 
female is allied to 0, olan^. and not to 0. ahrota. 

Loc . — Dawson River, Q. 

OovRis OLANK, Hewitsoi). 

Cat Lyc. B.M. p. 2, t. 1, figs. 10, 11, 1802; And. Spry, Viet. 
Butt. ii. p, 105, 1894. 

This species is recognised by the very broad dark mar^ns, 
leaving the centrobasal areas only purple in (J, bluish-purple in 
g, On the underside there is usually a whitish suffusion near 
apex of both wings. 

Loc . — South Australia, Victoria, New South Wales, and pro- 
bably S. Queensland. 

Exp.<y 18-19mm. (18), $ 17-22 mm. (19) (<? 5, g I.^). 

OoYRis IDMO, Hewitson. 

Cat Lyc. B.M. p. 2, t 1, figs. 3, 4, 1862; III. Diurn. Lep. Lyc. 
p. 2, 1863; And. Spry, Viet Butt ii. p. 104, 1894: 0. orontasy 
Hew., Cat. Lyc. B.M. p, 2, 1 1, figs. 8, 9, 1862. 

This species may be recognised by its large size, and not being 
drawn out towards anal angle; above the male is purplish-brown, 
the female brown with centrobasal areas purplish, and a yellowish 
spot just b^ond cell of forewing. 

In 1862 Hewitson made both his 0. idmo and (). orontaB 
females, but in 1863 he corrected himself, making his 0, onmtan 
the male and using 0. idmo for the specific name, as it evidently 
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had been thus given some }> »ar8 before by E. Doubleday in an 
unpublished British Museum list. O* idmo appears as a nomen 
nwlum in * The U^aera/ Mr. Miskin does not appear to have 
noticed this, for in this Society's Proceedings (1890, p, 24) he says 
that specimens of l)oth sexes of 0. oronta$ are in the Australian 
Museum. I have very carefully examined the specimens in the 
Australian Museum without finding any but females of 0. idmo, 
and a male identical with Hewitson's figure of O. orow^aK. Mr. 
J. J. Walker has caught this species in West Australia, other- 
wise it is known from South Australia and Victoria. 

Exp. $ 26 mni., $ 27 mm. 2, 9 1). 

Ogvrib otan»8, Felder. 

Reise Nov. Lrep. ii. p.217, t. 28, f. 1-3, 1865; Misk., Proc. Linn. 
Soc. N.S. Wales, 1890, p. 23 : 0. haf^maturia^ Tapper, Common 
Insects 8. Aust. ii. p. 12, 1890. 

In shape the male is like a small male of ijenoveva^ with 
scarcely so long an anal projection; colour above brown, with a 
very faint purplish refieotion; the female has the yellowish patch 
just beyond ceil on fore wing, and centrobasal areas purplish On 
the underside the markings are obscure except those of cell of 
forewing. My specimens are in very poor condition, but Felder's 
figures are excellent. Miskin was quite wrong in supposing that 
this was a southern form of O. genovem, I most certainly agree 
with Lower who says that Tepper^s 0, halmaturia comprises 0. 
otOimH ^ and 0. idmo 

Loc . — South Australia and Kangaroo Island. 

Exp..^' 21-22 mm. (21), j 22^23 mm. (22) 4, J 1), 

' Ahhopala, Boisduval. 

Voy. Astr, Lep. p. 76, 1832; de Nicev., Butt. Ind. iii. p. 226, 
1890 1 Amblgpodia auotoi^m (nec Horst). 

Foroiving with three subcostal nervulea, costa gentjy arched, 
apex aeute, outer margin straight. Ilindwing fumisbed with a 
single tail (in Austvalian species); anal lobe not very distinct. 
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The species that this genus was erected for are A. phj'yxust 
Boisd.f and A. maandery Boisd. In Australia tlie genus is repre- 
sented by three, somewhat similar, large, brilliantly coloured 
species, and a smaller, duller-coloured species for which in the 
future it may be necessary to erect anew genus* The three large 
species will be included in the following general description; 
specific details will >>e found under the various specicvs. 

Uppersid e. — Forfimtig brilliant metallic blue or purple, 
with narrow brown or block costal and outer margins. I/indwin^ 
brilliant metallic blue or purple, broad costal, narrow outer 
brown or black margins. Al>domina] fold pale browm. 

Undersid e.— Forewing brown, marked by a series of darker 
brown spots and Imnds bordered with white. Three spots in cell, 
one subbasal, second in middle, thii*d marking end of cell, an 
irregular blotch below second external to cell; a dark spot out-- 
wardly bordered with white adjoining cell between 1st and 2nd 
medians; a straight broad transverse discal band from costa to 
l>eyond Ist median. Ifindttmig brown, with darker brown spots 
and band. A dark spot on costa at base, a series of four aub- 
basal, one above, one in middle of, another below cell, fourth on 
abdominal margin ; a second series beyond these, similarly 
situated, the last forming on abdominal margin the termination 
of diKcal band; end of cell marked by an elongated spot; discal 
band brood, bent near anal angle, often joined near middle to 
spot at end of cell. Anal lobe marked with a round black spot, 
crowned with metallic blue or green scales often extending along 
margin to 2nd median nervule. Thorax above witli metallic 
scales, 

The species may be distinguished : — 

A. Of large size; ^ with narrow, $ with broad margins on upper. 


side; brown below. 

o. Underside light brown, often with whitish patches. eupotU, 

b. Underside dark brown, 

0^. Upperside in both sexes dark purple amytii, 

Upperside in both sexes blue ; mander^^ 

B. Of moderate size, groundoolour of underside white wUdn. 
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In his ♦Butterflies of India/ dbc*, de NiceviUe assigns over 
fifty species to this genus from that region. 

Ahhobala mkakdek, Boiaduval. 

Voy. Astr. Lep, p. 76, 1832; AmMy podia meander ^ Hew., Cat. 
Lyc. B.M. t.2, figs. 4-6, 1862. 

22-27 mm. (24). Upperside brilliant shining blue, with 
a faint greenish suffusion hasally, margins narrow, black. Tail 
black, tipped with white. 

U n d e r s i d wings dark brown, with the spots and 

bands often hardly discernible, that portion of fore wing covered 
by hiudwing pale brown; spots in cell of fore wing usually only 
indicated by their whitish borders ; discal area of fore wing 
slightly paler; greenish metallic scales at anal angle. 

5 . 22-26 mm, (24). Upperside . — Forewing shining blue 
without a trace of purple; blacksmargin narrow on costa at base, 
then increasing very much to apex, outer margin very brood - 
Ilindwing shining blue, witbsbroad costal and outer margins. 

Underside as in (J, but usually more indefinite; metallic 
scales at anal angle often wanting. 

Tliis species is distinguishable from the two allied forms by the 
blue colour and the broader black margins of the upperside in 
both sexes^ and by the dark underside, with the markings very 
often obscured, though I have seen specimens in wdiich the mark- 
ings are well defined, the spots in the cell often in the $ being 
bordered by metallic scales, and also sometimes in $ there is a 
large whitish patch on costa near apex. Very often the under- 
side has a purplish sheen. 

Rockhampton to Cape York ((5 5, $ lib 

Arhopala Aurms, Hewitson. 

Annhlypodia amytie^ Hew,, Oat. Lyc. B.M. p. 4, t. 2, figs. 7-9, 
1862; Semp., Mus. Oodf. Lep. xiv. p. 168, 1878 : A, eyronih^^ 
Misk., Proa Linn. Soo. Wales, 1890, p. 43. 

22-26 mm. (23). Upperside purple, with narrow black 
i^ai^ins. Tail black, tipped with white, Cilia brown. 
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U ndorsido dark brown, with a purplish nuffusion, spots and 
bands darker brown, those in cell of forewing often bordered with 
metallic blue. Anal angle marked with green scales. 

J, 21-26 mm. (24). U p p e r s i d e . — Both toings purple inclin- 
ing to blue basal ly; costal margin black, narrower towards base 
than at apex where it is widest; outer margin broadly black. 
Tail black, tipped with white. Cilia white. The black outer 
margin of hindwing much narrower than that of forewing. 

Underside as in but usually much paler brown, spots in 
cell of foi'ewing rarely bordered with greenish. 

In this species the colour of the sexes on the upperside is more 
nearly alike than in the other two species; the margins are 
narrower than in A. meander; oii the underside it occupies a 
position intermediate between A. meander and A, eupolU. With 
regard to A. cyrontke^ described by Miskin from two males, which 
I have seen in the Queensland JVlimeuin, I do not think it suffi- 
ciently distinct to rank as a separate species. 

Xoc. — Mackay to Cape York, Port Darwin (<J 5, J 3). 

Ahhopala Euvoua, Miskin (Plate ii., ftg. 32). 

Amhlypodia eupolisy Misk., Proc, Linn« 8oc. N.S. Wales, 1890, 
p. 42. 

(J. 20-26 mm. (22). Upperside dull purple, with narrow 
brown -costal and outer margins, base of wings with metallic blue 
scales. Tail brown, tipped with white. Cilia brown. 

U n d e r 8 i d e . — Foreiovny pale brown, with dkrk brown mark- 
ings usually distinctly bordered with white. From apex ^ along 
costa usually a large whitish suffusion. Cilia brown, ilindmng 
pal© brown, basal J with purplish suffusion, bands and spots 
dai'k brown bordered with white; often a large whitish suffusion 
on either side of discal band. Anal metallic scales blue. 

9* 18-26 mm. (23), Upperside purple inclining to blue 
towards base, with broad dark brown costal and outer margins. 
Tail dark brown, tipped with white. Cilia brown. 

Underside light brown, with darker spots and bands with- 
out any patches of whitish as in Anal metallic scales blue. 
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The female of this species very closely resembles A. amyti$ 9 
on the upperside, but the underside is \^ery difibrent. The species 
has a closer resemblance to A, amytis than to d. and of 

the three species is the least brilliant. 

Loc . — Mackay to Cape York, Port Darwin 7, 9 7). 

AuHOPAtA wiLDKi, Miskiti (Plate ii., figs. 6-7). 

Byn. Cat. Rhop. Aust. p. 71, 1H91. 

20 mm. ITpperside dull light blue, with black outer 
margins. Tail black, tipped with white. Cilia white. 

Underside. — Forf^ving white, with a pale brown even 
costal and outer margin; three darker brown spots in cell, a sub. 
apical diagonal row of four spots below which on disc are two 
others smaller. Cilia at angle white. Hindwing white, with 
brown spots arranged much as in the general description; disoal 
brown l>aud rather broken, beginning on costa with a large 
oblong blotch. Outer browif^rnargin narrower than in forewing, 
ill defined. Anal lobe not well developed, marked with black. 
Cilia white. 

9 . 22 mm. U p p e r s i d e . — Forevoing with base, costa, apex 
and outer margin broadly black, inner margin less broadly black; 
rest of wing white, slightly sprinkled with blue scales on base. 
Cilia white. Hindwing with base, costa and outer margin 
broadly black; cell black hastily, then white slightly suffused with 
blue scales; central white area not so clearly marked off as in 
forewing. Tail black. Cilia white. 

Underside asin^. 

Tliie rare and distinct species was for long only known from 
the types in the Queensland Museuxn which are not in the best 
of condition; Miskin*s description is good, so that I have onl}' to 
add to it a few minor details as the result of the two much better 
specimens I have been able to examine. I know of only five 
specimens of this rare species, all from Cairns 1 , 9 1 ). 
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lALMKNys, Hubnor. 

Verz. bek. Sohinett. p. 75, 1816 ; (part) Hew., 111. Diurn. Lep. 
p. 52, 1805. 

Formoing with co^^ta gently arched, apex blunt, outer margin 
nearly ytraight in wlightly convex in 9 , inner margin straight; 
aubcostal nervure with 3 or 4 branches in 3 in 9 . Hmdwmg 
with costa arched, apex round, outer margin straight towards 
apex, then prolonged into 3 or 4 tail-like projections, which help 
to discriminate between species, that to 1 st median nervule always 
longest, and usually developed into a long tail. Anal lobe well 
deOned. Scheme of marking almost the same for every species, 
the variation being mainly in colouration. 

Upper aide . — Forewing black or brown, with a metallic 
patch occupying about \ wing; beginning basally it occupies | to 
whole of cell, extending slightly beyond it, thence sweeping round 
almost in a circle to inner margin. Nervulesin this metallic area 
well defined. End of cell marked by a conspicuous dark elongate 
spot. Dark margin paler basally, very wide at apex, decreasing 
to angle where it ends. Hindwing black or brown, with a 
metallic patch occupying J wing, beginning basally and bounded 
by subcostal and submedian nervures, of greater extent towards 
anal angle, nervules in this patch well defined. Anal lobe black 
or orange; a round large jet black caudal spot crowned with red 
or orange; between Ist median nervule and submedian nervure 
near margin black or brown, crowned with white or bluish, never 
orange; a submarginal interneural white line usually more exten- 
sive in 9 , The projections always longer in 9 . Abdominal fold 
paler. 

Underside.— some shade of stone-grey or pale 
brown, with darker spots and bands usually bordered with paler 
colour ; three spots in cell, 1 st subbasal, 2 nd in middle, 3 rd 
elongate, marking end of cell; below 2 nd, outside cell rarely in ^ 
but usually in 9 , a very variable spot, sometimea very large, some- 
times only a dot; a macular interneural disoal band beginning 
almost from costa, extending to submedian nervure; costal spots 
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amaller^ nearly round, otherH elongate, lowest often inconspicuous! 
placed usually somewhat nearer base. Outer margin marked 
with black or brown, just internal to which is a pale orange or 
brown marginal band, internal to which again is often a darker 
almost macular suhmarginal band. Hindwing concoloroits with 
forewing. Pour subbasal spots, 1st above, 2nd in, 3rd below cell, 
4th on margin, 3rtl and 4th usually wanting in rarely in $. 
A band of tliree spots crossing middle of cell, one above and one 
below cell, an elongated spot marking end of cell; an interneural 
macular discal band beginning from costa at about bent near 
anal angle and then double to middle of inner margin. Caudal 
and anal lobe spots jet black, conspicuous, crowned with some 
shade of orange, often with a connecting splash of orange. Outer 
margin marked with black or brown, Just internal to which is a 
white line; marginal and submarginal bands ss in forewing. 

The aoove will include all the species placed in this genus; the 
varying divergences of colour will be noted under each species. 
The most marked difierences occur in the shape and neuration. 

The type of the genus is /. emgora^i^ Bon., which has three 
subcostal branches in both sexes. All the others are similar, 
except /. ictinuH, Hew., and /. lithochroa^ mihi, which ha^*e four 
in $; perhaps these two should be placed in Hiibn.,^ (l^yp® 

Z chry»omalluit. Hi! bn., from India), but I cannot see any reason 
for separating two such closely allied species as I, ictinun and /, 
ddmdiy which were regarded by Miskin as conspecific. v, 

The species may be discriminated by means of the following 


table : — 

A, Tail to Ut median nervule o( hindwing nearly J inch, 
a. X^uter margins black; markings of underside black. 

<ii. Metallic lEureas silvery blue evagforae, 

. Metallic areas opalesosQt white 

0 ^. MetalUo areas Wue ? ), submarglnal bands on under- 

A side black etc/tftornf. 

h. Outer marine brown; nsietallic areas green (f, or blue $ . 

a Underside with markings blaek. iettnus. 

bt. Underside with markings pale brown ddmelu 


♦ Verx. bek. Sehmett. p, 11, 1816. 
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iff 

B. Tail to 1st median about ^ inch; metallic areas green ^ , or 


blue $ lithochroa^ 

C. Tall very short, inconspicuous. 

a, MetaUic areas green or blue 

h. Metallic areas brassy; of small size cimrnti. 


Ialmbnub kvaoouab, Donovan (Plates ii., ftg. 33; iix,, fig. 18). 

Pap. evtigora», Don., Ins. New HoU. t. 30, f. 1, 1805; Btaucl.^ 
Exot. Schmefct. t.95, 1888; And. k Spry, Viet. Butt ii. pp.97, 98, 
1894 : Poly, cceleatist Drap., Ann. Be. Physc. Brux. ii, p.354, t.30, 
f.3, 1819. 

17-21 mm. (19); $. 16*24 mm. (21). The largest and com- 
monest species of the genus. It is recognised by the very black 
outer margins, the light silvery blue central areas, and the caudal 
and anal orange-red blotches. Colour on underside buff, with 
markings black; (in two specimens light brown). Three subcostal 
nervulcH in both sexes, 

Zioc.— South Australia, Victoria, New South Wales, Brisbane 
(<J 14, $ 14). 

Ialmbiccs KUBOtirs, Miskin. 

Trans. Ent. Soc. Lend. 1876, p. 457. 

17-19 mm. (18); g. 21 ram. Immediately recognised by the 
large opalescent white central areas and the narrow black margins* 
Colour on underside buff, with narrow black markings. It is the 
lightest in the genus, has the shape and neuration of /. m>agoraa^ 
and takes the place of that species in N. Queensland. 

Loc. — Rockhampton, Duaringa, Q. 2, $ 1). 

Ialmbkus tticHHORNi, Staudinger. 

Exot. Schmett. p, 275, 1888; Druce, P.Z.B. 1902, il p. 120, 
pi, xi. Ill: /, itonua, Misk., Proc. Linn. Soc, N.S. Wales, 1890, 
p. 41. 

1547 mm. (16), g. 21mm. At once recognised by the 
blam submarglnal bands of underside which in all the other 
species are some shade of brown or orange. Central areas j^le 
bluish-green, the markings from below better reproduced al^ve 
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than in tho other species. Shape and neuration as in /, evagora$. 
Why Dr, Staudinger did not figure this species when he described 
it, instead of his figure of the well known /, euaguras, I cannot 
understand. D race’s figure confirmed my opinion that /. itonm 
was identical with this species, 

Loc . — Cape York, Cooktown (Macleay Mus.), Mackay (Lower) 
91). 

\ Iaumbnuh iCTiKua, Hewitfton (Plate iii., fig, 19). 

i III. Diurn. I^ep. p. 54, t. 24, f. 6*8, 1865; And. & Bpry, Yict. 
Wt. ii. pp. 98, 99, 1894 : Aiutrorngrina »chrader%^ Feld., Reise 
lav. Lep. ii. p. 260, t. 32, f. 12, 13, 1865. 

|(J. 16*19 mm, (17); $. 17-21 mm. (19). Outer margins brown, 
Mth central areas green in (J, bliw in $. Underside varying 
grey to light brown, black markings varying very much in 
lf!\th in different specimens. Shape much as in /. <Jvaporu«, but 
four and J with three suboostals. Misfcin places /. 
y a, Lucas, as a synonym of this species, but as it has three 
" '.als in ^ that is clearly wrong; it is really a synonym of 
UL 

-Victoria, New South Wales, Brisbane to Cardwell, 

1 , 9 

Ialhrnus Bemper. 

Godf, L*ep. xiv. p. 166, 1878; Druoe, P.Z.S. 1902, ii. p. 120, 
10, 12 ; L illidgei, Lucas, Proq. R. Soc. Qsld. 1889, p, 156, 

k»18 mm. (17); $. 15-19 mm. (17). Differs from /. 

^in the light brown instead of black markings of underside, 

,, Y three suboostals instead of four, though in one speci- 
terminal portion of the subcostal bifurcates, giving an 
nervul© but this is given, off below rather than above the 
Kin subcostal nervure. Miskin considered this species (as /. 

to be only a variety of /. icimu$^ but the difference In 
peuration predudes this view! There is no doubt that these two 
jppeoiea are very closely allied, too closely to admit of their being 

17 
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placed in different genera m their structural differences weuld 
auggest. The apecinaen of /. dameli with four aubcoatais shows 
that it is not %l ways possible to base generic distinction entirely 
on neu ration. I have no doubt that these two species have 
developed from a common species. 

— Brisbane to Rockhampton (/J 4, 9 6). 

Ialmbnuh lithochroa, n.sp. (Plate ii., fig. 29). 

16-18 tnm. (17). Forewing with costa straight, apex acute 
outer margin straight; subcostal nervure with four branches 
Hifidwing with outer margin dentate, projections from 2n; 
median and submedian, and a decide<i tail from 1st median. 

Uppersid e.— brown, slightly darker on out^ 
margin; a metallic greenish ares occupying ^ wing and extendin 
from lower half of cell to inner margin; a dark spot at end of ce 
Cilia white. Hindwing brown, with central area metr 
greenish, a prominent round black caudal spot crowned > 
orange; imperfect anal lobe yellowish; an iuterneural nw 
white line near anal angle. Tail brown, tipped with 
Abdominal fold brown. Cilia white. 

U n d e r 8 i d e . — Forewing light brown, with slightly 
spots margined with white; two in cell, one marking end 
another spot below middle of cell; a similar discalliand; n 
area marked by three bands of iuterneural white spots, th 
most broad and ill defined, the others often very prc 
Cilia white, ffindwing light brown, with spots similai 
wing, a subbasal row of three, a transverse row of th*^ , 
spots crossing cell beyond middle, an elongate spot at end j 
below an indistinct spot; disoal band broader and more 
towards costa, narrowing about middle and bent at anal ^ 
marginal area much as in forewing, with inner white band usu 
very conspicuous; on anal lobe a small black spot crowned w» 
yellow; caudal spot large, round, black crowned with orangv 
Cilia white. 

9. 17-19 mm. (18>* Shape much as in subcosljal thre< 
branched 
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Upperaide yeliowkh-brown, with metallic areas bluish, 
get than in caudal spot larger, orange area on hindindng 
)re extensive. Cilia white. 

Underside as in with spots larger, inner white aub- 
trginal band well <leveloped. 

Loc, — Parkside, South Australia 8, Q 4). 

This species may be distinguished from all allied forms by the 
Vy pronounced white borders to the spots on underside, the 
..Lier white submarginal band, and the tail which is intermediate 
^ tween that of L inous and /. icllnus. In shape it is more 
nearly allied to the much smaller /. tn<ms, but the male has an 
|extra branch t') subcostal. It is important to note that in the 
very closely related forms placed in this genus, we have two 
types of neuration in the males, but only one in the females* 

I am indebted to Mr. 0. B. Lower for this species, which 
appears under his MS. name of litliochroa in several collections. 


Ialmbmus iwous, Hewitson (Plate ii., tig. 30). 

411 Diurn. Lep. p. 54, t, 24, f. 1, 2, 1865; And. <fe 8pry, Viet, 
i^utt. ii. p. 99, 1894 ; /. tciliua^ Hew., f.c. t. 24, f. 3, 1865: Cupido 
cmeuSi Tepp., Trans. Roy. Soc. S.A. iv. p.29, t. 2, f. 9, 1882. 

10-16 mm. (14). Upperside brown, vrith greenish 
metallic areas; anal lobe yellow; caudal spot black crowned with 
yellow; very short tail-like prOjectibn to Ist median, Cilia 
brown. 

Underside brown, bands and spot brown, sometimes yellow; 
marginal bands faint, brown or yellow; submarginal bands 
absent; anal and caudal spots black crowned with yellow. Cilia 
brown. 

/. 14-17 mm. (15', Upperside as in^, with metallic areas 


tv nder side as in with distinction between groundcolour 
md spots better defined. 

jlac,— Victoria, South Australia, Swan River (Hew,), 
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I have a epeoitnen without any markings on the undersi^ 
except the two black spotft near anal angle. From a caref 
examination of Hewitaon^H figures, my opinion ia that /. 
the female and L iciliuB the male of the same species, though s 
only figures the underside of the latter and states both to ^ 
males. Druce when writing on the follovdng species makes & 
remark as to Miskin sinking so T conclude that he ^ 

correct in doing so ((J 12, $ 10\ 

Ialmenus onEMRNTi, Druce. 

P.Z>8. 1902, ii. p. 120, pL xi. f. 9. 

Described as allied to /. inouit but smaller, metallic area le 
extensive and more brassy, and anal margin less dentate. Fro 
the figure the underside appears much more conspicuously marke 

Loc , — Touranna Plains, W.A. 

Considering the variability of /. tnows, I should scarcely 
inclined to separate this as a distinct species. 

PsEUDALMENUB, DrUCe. 

P.Z.S. 1902, ii. p. 116. 

Allied to Ialm^.nu8i from which it differs by the costal inar^ 
being depressed about the middle, not arched as in that genus, 
the subcostal nervule reaching the margin below apex of fo 
wing; cell is shorter and broader, in hind wing median nervurc 
longer, with its branches more nearly equal in length, bei 
caused by the upper nervule being bent upwards more than 
lalmenua. Palpi more robust, hairy, with terminal joint short 
Eyes smooth. Type Theda myreUus^ Doubl.*^ 

PsBUDALMKNUS MTRSttUB, Doubleday (Plate iii., fig. 23). 

Tfmld myrsUuBy D. H. and W., Gen. Diurn. Lep. ii. p. 487, t ^ 
f. 3, 1852; And. & Spry, Viet. Butt. p. 100, 1894 : T, ddofk 
Blanch., Voy. Pflle Sud, p. 401, t. 3. f. 15-18, 1853. ^ 

(J. 13-16 mm. (15). Upperside, — black, witt 
central transverse band of orange divided by dark veins, a la 
black spot marking end of cell. Cilia brown. Hindwing b)a 
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with an orange hlotch just beyond end of celb a marginal band of 
red widoat at anal angle, narrowing and receding from margin 
towards apex; in this hand three black spots, that on anal lobe 
often wanting. Tail nearly J in. long, black. Cilia brown. 

U n d e r .4 i d e. — Far^nving grey, a black spot at end of cell, a 
black di«cal band, a yellowish suffusion corresponding to spot of 
upperside, outer margin brown. Cilia pale brown. Hindwing 
grey, a black spot bordered with white at end of cell, above 
which is an elongate spot; marginal red band l)ounded internally 
by white, externally by black; round black caudal and ana! spots, 
an ovoid black spot above anal angle. Cilia black towards anal 
angle, pale brown towards a{>ex. 

9 , 14-17 ram. (16). Shape as in with forewing broacler^ 
Upperside as in orange spot of forewing larger,,, 
divided by dark nervules, spot and band of hind wing larger. , 

• Underside as in (J, with spots and bands larger, someth 
a broken discal black band to hind wing, usually represented 
a single spot near anal angle h\ 

Mr. P. Brown has bred specimens from Katoomba, N.S.'l 
with white cilia and groundcolour of underside pure white. 

Xoc. — Tasmania, Victoria, New South Wales (^10, $ 7). 

PsBUUONOTis, Druce, 

Ann. Mag. Nat. Hist. ii. p. 252, 1894. 

Druce describes his ge^us as allied to ThysonotiH, Hiibn., 
( *• Diinw, Fabr.), but differing in having costal nervure free from 
Ut aubcostal, and one subcostal nervule deficient. The species 
he includes have all, T believe, a single tail, and are shaped and 
coloured rather as in Danis than as in the group represented by 
Mihon daniit Feld. No doubt a new genus will yet be erected to 
contain this species, which will also include the Australian fbrm 

PsttunoNOTW TURxam, Waterhouse (Plate ii., fig. 28). 

Proc. Linn. Soo. N.JS. Wales, 1902, p, 648. 

15-17 mm.; 12-15 mm* Subcostal only two-branched, 1st 
branch free from though close to costal nervure, 
jtoc,— Cairns, Q. (<J 1 , $ 2 ). 
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Hypolvo^na, Felder. 

j. Wien. Entv Monat. vi. p. 293, 1862; de Nic^v., Butt. Ind. iii. 
Ip. 389, 1890. ' 

\ Both eexea with a two^branched subcontal in fare wing; costa 
forewing straighter in (J; anal lobe moderately well developed, 
|>wo tails each about J inch to let median and subniedian of hind- 
rfVing. With the exception of Piteudonotis turneri^ the two 
linisecte placed in this genus are the only recorded Australian 
Lpecies having two long filamentous tails to the hind wing of 
lapproximately equal length; in addition the males both have a 
large circular disooidal black spot on fore wing which at once 
laarks them off. Type II, tmolnSf Feld., from the Philippines, 
the two recorded species can be ctmsidered distinct, they 
be separated by the males as follows ; — 
pperside with central areas shining blue, almost disappearing 


in some lights,, p/ior6a«, 

(Jpperside dark grey somewhat sultuBed with bluish nortidu. 


Hypolyc^na PHORBA8, Fabricius (Plate ii., fig. 27). 

, Hesperia phorbaa, Fabr., Byst Pint. iii. p. 277, 1793, Don., Ins. 
Ind, t. 41, f. 5, 1800; Hew., III. Diurn. Lep. t.2l, f. 5, 7, 8, 1866: 
H. dictcea (9)^ Feld., Reise N6v. Lep. ii. p. 242, t 30, f. 19, 20, 
1865, 

14-19 mm, (16). Upperside , — Forewing blue with 

black outer margin, widest at apex, decreasing to angle; a large 
^round black discooellular spot below which is often a whitish 
suffusion. Cilia white. Uinivoing blue inclining t<» purple, a 
white marginal line above which is a series of white lunuies 
which together enclose dark spots. Anal angle faintly yellowish, 
Two equal filamentous tails. Cilia white, 
j Underside. — Fotemng greyish-white, a darker bar at end 
‘ cell and a straight dtscal band. Htndwing greyish-white, a 
ikrk subbasal spot between costal and subcostal nervures, a dark 
km at end of cell, a dark straight discal band to anal angle where 
Mt is bent, running to inner margin; a dark marginal line, above 
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^lioh 18 a greyish band. Anal lobe black; caudal spot blacky 
>wn6d with orange. Cilia white. 

9 . 15-19 min. (17). Shape somewhat as in ^ but broader. 
/Uppersid e. — Porewing greyish-black, a central whitish spot 
\tch may extend to inner margin or is often nearly ef^ced. 
iia white. Jlindwing greyish-black, a marginal white line 
ve which is a lunular band, together enclosing dark spots; 
atimes above this again a band of interneural whitish suffu- 
lyw. Anal lobe yellowish. Tails black lined with white. Cilia 
Kte. 

lU n d e r s i d e as in 

IXhis is a variable species, particularly the female, which is 
ken almost without any white on upperside. In the Macleay 
luseura there is a female which has a much more convex 
^ ter margin to the forewtng, and is a much broader insect, but 
tm inclined to think it is the same species as this. 

Mackay to Cape York, Thursday Island, Port Darwin 
p, 96 ). 

" HYPOLYCiEKA NOCTULA, Staudingcr. 


Exot Schmett. p. 283, t. 96, 1888. 

The figure does hot appear to be very good, and is much smaller 
than the average /T. phorbcu Both figure and description point 
to a species very close to II.jphorbaM q. The^ upperside is given 
1 ^ a dark grey shot with bluish, and the underside greyish-black 
with markings evidently much as in H, phorbas. It has the two 
tails and circular patch on forewing as in //. phorhan of which 
the two known specimens are probably only varieties. 

IfOc, — ^Oooktown. 

Dsudokix, Hewitson. 

(Part) III. Diprn. Lap. p. 16, 1863; de Nic^v., Butt. Ind. iii 
p. 448, 1890. 

Forming triangular; apex acute, outer margin straight in 
slightly convex in 9 ; subcostal three-branched, much 

produced at anal angle, outer margin nearly straight, a single 
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61atnentoua tail to l«t median ; anal lobe remarkably w 


developed. Type D. epijathaA, Moore. 

The two species may be divided — 

A. Upperaide in ^ with rad central areas, in $ grey. divt 

B, 'Upperslde In both aexea with central areas blue epit 


Dkudorxx nxovie, Hewitson {Plate iii,, fig. 24). 

111. Diurn. Lep, p. 31. t. 7, f. 10d2, 1863. 

14-19 mm. ( 1 G). U p p e r .s i d o. — Forewiv^ glossy blacl^^ 
deep rad patch between median and submodian nervures extondii^ 

^ across wing. Hindwing red, with dark brown nervules af i 
a broad costal black margin narrowest at apex, abdominal marg\^ 
pale brown, anal lobe perfect, red centred with black. Tail | 
long, black, tipped with white. Cilia black. I 

U n d e r 8 i d e. — Forewiug brownish, with a purple sheen, Jl 
darker broad spot at end of cell, a broad discal band. Cili| 
brown. Hindwing brownish witli a purple sheen, a broad spd^ 
at end of cell, a verj* bri>ad discal band, bent near anal angle; 
anal lobe wholly black, above which are a few metallic scales; 
caudal spot some distance from margin, black nearly surrounded 
with yellow. Cilia brown. 

$. 14-18 mm. (17). U p p er s i d e , — Both mng« slate-grey, 
cilia hrange, near anal angle of hindwing white. Ceil of forewing 
black, apex blackish. Anal lobe red, with a black spot covered 
with metallic scales. Tail long, black, tipped with white. 

Underside .-— wuigs grey, cilia orange, otherwise as 
in (J. 

This species is the Australian form of the type of the genus, 
which it vory-ciosely resembles in the male, but the female of 
that species is brown rather than slate-grey. It is a species 
that fades considerably if exposed to sunlight, many males being 
light brown on the underside. 

Loc, — Richmond River, N.S.W., to Cairns, Q. 9, 9 4), 
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Deubobix epibus, Felder. ^ 

Myrina ephw^ Feld., Sitzb. Akad. Wiss. Wien, Nat. CL 

xl, p. 452, 1860 : />. despot fta. Hew., 111. Dinrn. Lep. p. 18, t. 6, 
£.1,3, 1863, 

<J* C p p e r » i d e. — Forawmi/ black, a large spot of cserulean 
blue touching inner margin from base to beyond middle. Hind- 
wing with one tail; base of costal margin, apex, and border of 
al»dominal fold pale brown; spot at end of cell, nervules and outer 
margin block. 

Undersid e — Forcioing cream, outer margin and submarginal 
band brown; a large dark brown triangular spot at middle of 
costii. H indwing cream, crossed at midd le by a narrow band, dark 
brown at first, rufous below, a broad brown hand (which nearly 
meets the last described) near abdominal margin, outer margin 
near liase of tail orange-yellow, bordered alx)ve and divided in 
middle by dark brown dotted with blue; a submarginal pale 
brown band from middle to near apex. 

9. Upper side — Fon^^wlng with costal and outer margins 
broadly black, a minute black spot at end of cell, base and inner 
margin blue, centre white. Hindwing light blue, a large white 
spot below middle of costal m%rgip, outer margin broadly brown 
(narrow where the blue meets It) with submarginal line white; 
anal lobe black. 


Underside as in ^ except that the large spot on forewing 
is less triangular and the marginal bands broader. Exp, 1*8 in. 
Hewitson (La). 


This species is represented in Australia by a single pair in the 
wkin collection from Cape^ York. They agree with Hewitaon^s 
fares, which Kirby sinks under i). epirm. The male from Cape 
irk has no secondary sexual characters, but I have not been 
^ to give it a critical examination to absolutely decide its 
Rience in this genus. The shape is as in D, dimu* 
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Rapala, Moore. 

Lep. Cey. i. p. 105, 1881; d© Nic4v,, Butt. lud. iii. p. 454, 1890. 

Forewmg triangular, costa straight, apex acute, outer margin 
slightly convex, inner margin in ^ with a broad tuft of hair 
beneath; subcostal three-branched. I/indvring produced towards 
anal angle, outer margin somewhat straight, a glandular patch of 
scales between costal and subcostal nervures, a single tail to Ist 
median, anal lol»e well develoj)ed. Type Deudojnx varuna, 
Horsf. 

This genus is closely allied to DeudorLct but differs from it in 
having the hindwing less produced, and by the presence of 
secondary sexual characters wliich are absent in Deudorix. Of 
the two Australian species I place in this genus as having 
secondary sexual characters in the male, //. democien after 
thorough structural examination may have to lx** removed. 


A. Upperside glossy indigo -blue 

B. Uppersids pole blue demodei. 


RAPAT4A 8 IMSONI, Miskin (Plate ii., fig. 2G). 

Detedorin simsonf, Misk., But. Mo. Mag. xi. p. 165, 1874 : Z>. 
vartina^ Serap., (nec Horsf.) Muh. Cr<xlf. Lep. xiv. p. 167, 1878. 

(J. 13-17 mm. (15), Shape much as in />! diovift, 

Upperside deep indigo-bl&e, much darker on costal margins^ 
outer margins well defined, narrow on hind wing, a white marginal 
line at anal angle; anal lobe well developed, black, crowned with 
omnge; tail long, filamentous, black, tipped with white. Second- 
ary sexual characters represented by a tuft of Mack hairs on 
middle of inner margin of forewing on underside, and a glandular 
patch of scales on coital margin of hind wing on upperside,^ 
Cilia birown. | 

IT nde^aide brown with a purplish reflection, elongate spot^; 
marking end of cells, close to which are the broad dark diecf J 
bands, near anal angle bordered with white. Anal lob© mark 
by a large block spot; caudal spot round, black, crowned wf 
white; a suffusion of metallic scales near anal angle. Cilia whi 
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$, 15-17 mm. (15). Somewhat broader than in 
Upperside asin^ but much paler. 

Underside asin^ but without the purplish reflection. 
Semper records this species under Z). mruna^ Horsf,, which*, 
from descriptions, it appears to approach. I am inclined to 
regard it as the Australian form of E. oraeitt^ Hew., as our species 
exactly agrees with de Nic^ville’s* remarks on that species. 

Loc , — Brisbane to Cape York ((J 8, Q 5). 

RAPAtA DBMOCLSfi, Miskin. 

Deiidorix de/nocUa, Misk., Trans. Ent Soo. Lond. 1884, p, 95. 
The only two known specimens, I believe, are two males in the 
Miskin collection, both with secondary sexual characters, which 
1 prevents their being placed in Deudorix, Failing a detailed 
^structural examination, I think it best to place the species in 
^^apala. It is siiaped much as in the previous species, with the 
'pperside violet-blue margined with black; and the underside 
ery light brown, with darker transverse bands much as in the 
WiouH species. Their size is about 17 mm. 

\ — Johnston River, Q. 

I Bindauara, Moore, 

i Cey. i. p.lll, 1881; de Nic<^v., Butt. Ind. iii. p. 471, 1890. 
•fjoing with costa and outer margin nearly straight; sub- 
tree-branched, Hiiidwing with distinct anal lobe, a 
/ to Ist median, over ^ inch long. 

^^enus, which contains only one representative in Australia, 
from all Australian Lycsenidie in the possession of a very 
jung tail. 

Bindahaha sugriva, Horsfield (Plate ii., %b. 85-86). 

. Amblypodia migrivat Horsf., Cat. Lep. E.I.C. p. 105 {Thacla 
augrim on pi. i. fig. 10), 1829: j^indahara awyrtva, de Nio4v., 
Butt Ind. p. 475, 1890 : //, phocidea, Moore (nec Fabr.), Lep, 
Cey. i. p. 112, pi, xliiy figs. 3, 3a, 1881, 


« Butt. Ind. i(i. p. 461, 1890, 
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14-17 mtu. (16), Upperside.— velvety black. 
HindiJoing velvety black, a variable blue patch on apical portion 
of outer margin. 

XT n d er si d brown, a dark brown spot in cell 
at baae, a broad dark brown band near end of cell, a broad dark 
brown discal band. Hindwimj with coHtal portion brown an on 
forewing, remainder of wing yollowiah, spots and bands not well 
de 6 ned. Anal lobe black; on either side of tail at base a black 
apot covered with metallic blue scales. 

9 . 1 6-1 9 mm, (17). U p p e r s i d e. — Forp.imng greyish-black, 
Hindv^ing with costa and base greyish -black, rest of wing white. 
Cilia and borders of tail white. 

Underside as in but the groundcolour white instead of 
brown; brown marginal hands to fore wing and most of markings 
of hind wing obsolete, 

Mr. do Nice ville remarked that the female of this species could 
not be distinguished from that of B. pkocides^ Fabr. Hernpe 
records this species from Australia as Sithon Feld., r 

Amboina species. Mr. R. E, Turner writes from Ceylon sr 
he does not think B, mgriva can l>e retained for our 
though it is very variable. I am, however, inclined to agre 
Miskin, and regard all the forms of this gernrs as one ver 
able species. j 

Loc * — Townsville to Cape York, [Ceylon (typical)] i>/ 

Liphvba, Westwood. 

Proc. Ent. 80 c. Lond. 1864, p. 31; de Nic^v., Butt. 1 
p. 489, 1890: Feld., Reise Nov. Lap. ii. p. 219, 186 

Head rather large; body short, thick; palpi minute; antenn*© 
thick, short, gradually thickened, Forewiug with subcostal 
nervure four-branclied, Hhidming rounded, 

Liphvua BBASSOtia, Westwood. 

Proc* Eut, Soc. Lond. 1864, p* 31; Dist,, Khop. Malay, p. 204,* 
pi. xxii. 6 g. 18 $, 1884; Staud., Exot. Schmett. p. 269, pl.xciv.^, 
1888; Misk., Proc. Roy. Soc. Qsld. vi. p, 264, 1889; de Nic^v., 
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Butt lud. iii. p» 491, figs. 2, 3 1890; Dodd, Entoro. 1902, pp. 156, 
184 : St€ro8i» rohii^ia, Feld., OFleise Nov. Tjep. ii. p. 219, pi. xxvii. 
figs. 10,11 9, 1865. 

3540 mm. (37); 9* 36-41 mui. (39). The large size and the 
orange colour readily distinguish this species. The sexes are 
somewhat dissimilar in shape and pattern of marking. The 
Australian form does not appear to differ in any marked degree 
from specimens from the East Indies^ 

Loc , — Townsville to Thursday Island, Port Darwin 2, 9 3), 

Lycacna {'?) HYPOLKUCA, Prittwjtz. 


(1100 Kull.), Stett. Ent, Zeit. 1867, p. 273 : P(ebiu8 amazara^ 
Kirb)% Cat. Diurn. Lep. p, 376, 1871. 

This species was described from two male specimens, supposed 
to liave oorue from Botany Bay, having some resemblance to 
Candalides trinm^ Fabr., as figured by Donovan. 

What the species is I cannot say. The description is not good, 
nor does there appear to be any definite character given. It is 
the only species of Lycmnidm for which I can find an Australian 
record, that I am unable to place; and I can only say I doubt 
Sery much if the specimens came from Australia. Kirby’s name 
evidently given without seeing a specimen, on his finding 
Koilar had described a species as L. h^polmca some few 
before. 

Zbritis thyra, Linn. 


J &kiu, Proc, Linn. Soc. N.S. Wales, 1888, p. 1520. 

Pk-GUiff caught two specimens of this species at Newcastle, 
ich, there seems to be no doubt, wei'e imported specimens from 
South Africa. 


In an appendix to his Catalogue, Mr. Miskiu . gives seven 
routed Australian species, hut most unfortunately does not 
mention the Australian references. Tatuom UlicanuBy Lang, 
is the well known species Ke gives as L, p^mdocmdusy and is the 
name ^at should be used, X, pa^mon, Cram., has been used in 
error for Una Herr.-Schff. CyanirU Horsf., 



270 


AU8TBALUN mOPALOC^HA x LYC.SNIVM, IH., 


is well known in India and Ceylon, and occurs also in Java, but 
it is extremely improbable if it was^ ever caught in Australia. I 
am unable to find the Australian reference. , Lampidu mmcroph- 
ihcdma^ Feld., is probably meant for S'. 6«rentctf; it is recorded 
as Australian by Butler,* Lampidu htrmu^y Fold., is identical 
with Sac. niola^ Moore, Lycmna micyluiy Cram., is an African 
species, and DaniB pkiloatratm^ Felder, is from the Moluccas. 


Postscript (added J uly 9th, 1993), While this paper has been 
passing through the press, Mr. J. A. Kershaw, of Melbourne, sent 
me for examination a fine insect for which I propose 

Miletob melbaoris, n.sp. 

16 mm. Forewing shaped as in M. ignita. Hindwing 
shaped much as in M. narci(tm$^ with a projection to 1st median. 

Upperside rich shining purple with very narrow black 
margins; abdominal fold blackish. Cilia white internourally. 

Underside brown, with markings as indicated in general 
description (p. 158), red, bordered narrowly with black, then 
broadly with metallic green. Costa of fore wing with a broa^' 
metallic green splash; upper ^ of cell orange, two black spot^ 
lower ^ of cell, and one below. Outer margins orange, witK 
interneural series of metallic green spots, wanting at an§^ 
fore wing, but at anal angle of hind wing developed into a me| 
green band extending nearly half way along abdominal mn 
Cilia whitish, faintly spotted, with two jet black spots at ter| 
tions of sabmedian and 1st median of hindwing. 

Xcc. — Cardwell, Q. Type (^) in Coll. Kershaw { J 1). 

This species belongs to the igni(a section of the genus, being 
shaped much as in M. epicure. It is immediately distinguished 
by the rich colour and very narrow black apex of upperside, and 
the remarkable development of metallic green on the underside. 

Mr. J. A. Kershaw has allowed me to describe this magniftcent 
apecies, which brings the number of up to 115 species. 

* Trans. Lion. Soc. Lend. ZooL pi 566, 1877. 
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EXPLANATION OF PLATES. 

Plate ii. 

Fig. 1. — Knpy»ch€llu% dionUim^ Boisd. 

Fig. %^}^e0pithtoop» zahmrat Butl. 

Fig. X-^Megi^ha nigra^ Mlek. {^. 

Fig. 4.— ,, „ „ 2* 

Fig. IS , — yAzera deXoitpila^ n.Bp. 

Fig. 6. — Arh^pala tcildei^ Mlek. . 

7— s. 

Fig. 8.— a/>oWontw4* FeMer $. 

F''" r/na Misk. 

'^era almliut^ Herr.-Schff, cf . 

/fltitrw tmelUit Mitk. 

^etidodipm$ fimidum, Misk, <?. 

I %» *> 2‘ 

j t , eone, Felder ^ . 

^ t* It i» 2 • 

/ rovrrm., Drue© J . 

’^Oandalide^ «rtRtw, Fabr. <?'. 

*” >1 *> It 2* 

— ,, acaata, Cox 

. — ,, hyadntXiinat Semper 

1 . — Una mlpitiuttt Mi»k, . 

22. ^ Lucia pyrodiscui, lAonen. 

23 . -- ,, „ „ 2 . 

24. — Candalidett alboHmceaf Misk. 

g. 25,—^ ,, ,, 2 • 

/ig. 26.— BajMila #i»wbm, Misk. 
it7,-^JIypolyCfena phorhaa^ T&hr. 
iFig, 2M.^P$0udonoti9 turneri, Waterhouse $ , 
jm Uthoehroa, n,»p. 

iFig. 30*1— ,, laoiw, Hew, 

Fig. 3L— Naeoduba lineata^ Murray 2 • 

S2,-^Arhopaia enpolUf Misk* (f. 

; Fig. 33.— Xa/meatM sm^oros, Dou^ d'* 

/ Fig* 34. —Condoles helMUa, Semper $. 

{ Fig* SA — Bindakara Honf. d' • 

i Fig. 36.— „ » 2. 

/^p^The No. ot the top left-hand figure should be 1, not U. In fig. 29 
|pot ubgtp€ the dotted line Is aooidenti&, and should nut haTe appear^* 
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Fig. R.- 
Fig. 6.— 
Fig. 7.- 
Fig. 8.- 
Fig. e.- 


Plate iii. (Neiwationa). 

Fig. l.--Cyaniri»»p.‘> 

Pic %—Philiri» innulatrui, *«»»■ a • 

* , cyp**©^*^'** ° ^ 

^ ■ ” xanthotpilo*, Htlbn. 

hfothi, Cox J . 

aca*ifo>y Cox <r • 
ahnimilUi 

F^. \ 0 .-CaiMhrTli>op» enejw, ^ ' 

Pig. n.-Polyomm<»tu* bjnn. 

Fig. 12 .-y»cttduf)« aioH, Oodt. y . 

Wig 13 —Mtietwi igtiita, Leach J . 

Piff H.-Vik»onycha,'a^'”- 3- 

Fig l^.—Naxadi^ aneyro; Feld, cf . 

«wa«o, Murray S. 

5 J. ■ 

Fit 19.- » <rt»wM, HeW; <r. 

Flc 20.— J?****** Mirii. i . 

W! J 21 . — Lucia iucanu*. F«br. <? . 

pj. 22. -/«»»<<*«• F'«^*’“'‘**'',^obl ?. 

Pig. 24.— .7 
Pig. 26.— Dani* ‘ . 

Fit 26.- rn« ojfr'fo'a. D. W. H. J ■ 

FiS 29 .-^fte«ro iaW»e. Oodt. J. 

Pig. ao.-Af«««’*» w***'”’’ 


im»«a, Leach 3- 

” ” * 
Fabr. <f • 

Fiu 35 — .. hMoiint, Mleh. 8 . 

X: »6.-C7«ica 

pig, 89.— t7ti<w oaFfe*' ® * 


Fig. 31.- 

Flg. 82.- 
Flg. 83.- 
Fig. 84.— 
Pig. 88.— 
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INUKX TO LYa«Nn)^. 

tnyiiiB And Extra-AnstraliAn Oenera and Specie* in Italioa. 
Qbhkiu. 


U^f podia 
pOPALA \ 
aromyrina 
|lr0AHAHA 
^tdaudrh 

ITOOHEYHOPH 
lXJkl>EH 

Jtry/iopkanm .. 
'io .. 

[YANIRIS 

(tmM 

Ukja 

(E0X>OltlX 
hiua ... 
"uchty^opH 
SnpfiTCHKieLrn .. 
Ivsaiw 

^pockr^»op$ .. 
IrPOLVCASMA .. 

ltiMICNlT8 

|iB(II^fil8 

AMP10X8 

tPUYRA 

COIA 



^c^MissrttKsi . . 



pAoa 
.. 24» 

138, 249 
.. 257 

188, 367 
187, 175 

187, 201 
187,209 
... 204 

158 

136, 148 

.. 146 

137, 146 

188, 268 
175 

... 201 
136, 188 
187, 218 

m 

168 

138, 262 
188,254 

... -IS?, 916 

... 137, 164 

138, 368 
187,203 
186, 144, 209 
... 187, 196 

la 


Mkgxajia... 

MlLKTirH. . 

Nacaduba 

Kkopithkoops 

0 (iYRl» ... 

Parapithoeops 

PtUhaiia , 

Phiurih. . . 

PUhocops 

PotxoHHArm 

PrOMtOB.^, 

PsEUDALMSKtTB 

P8B0D0X>1PBAS 

PftlCDOKOTtH 

Rapala ... 

SmofthiM 

SpcdgiM . . 

SttrooiM ... 

Tarucob .. 

ThysonotiB 

Theda 

TheelinedheB 

Una 

UtlOA ... 

... 

J^eduB 
ZtZKOA ... 


ykOK 

186, 142 

... 137,168 

137, 220 
136, 140 
188, 193, 243 

140 

142 

137,188 
138 

137, 200 
281, 233 

138, 960 

187, 190 
138,261 
138, 266 

169 

208 

. 268 
1B7. 207 

146 

158 

.. 217, 940 

187,233 
.. 137,239 

269 

266 
137, 210 


SWCClKBe 


244, 246, 247 
176, 178 
176, 186 
... 281 
... 166 
... 206 
.. 289 
244, M8 
... 264 

m 

•ir 212 

iSiSi 


MXIRrRttgB 
AzxtftrylliB 
•fiNUora ... 
ftmytiB ... 
Rtidym ... 

mmctul... 


MNlIi64 ... 
a^Ho ... 
•lolioikiuli 
ufMii ... 


210 

216 

244, 246, 247 

269 

250, 251 
.. 221,226 

180 

... 186 
.. 1199, 162 

o 169, 161 

.. 147, 149 

ffi 

.. < ... SI, 

.. IdT. IBS 
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PAOK 





urmillata 

2»1 

daaring«, var.nov. 



oatrajotes... 

317 

dubiosa ... 



2: 

atrata 

. 224 

eiobhorni 



2i 

atroeu0asai var.nov. 

240, 241 

elaborcUa 



“-but 

atimMata 

216 

emolas ... 



m ^ 

aurifer ... 

204 

eone 


... 

I 

beUlUton 

197 

tpicUlua ... 




barnardi... 

244, 246, 246 

QpiouruB ... 



159. 

bengaletiM 

197 

epirus ... 



264, a 

berenloa 

221,228 

eremicola 



•• 1 

^ro« 

224 

erinaa ... 



176, 

biooeUata 

221, 231 

eubulufi ... 



266, i 

iioehvs 

217 

euoletUB ... 



169, 1 

bmtloufl 

200 

euelidea ... 



159, 1 

brasiolis 

268 

enpolifl ... 



260, 2. 

brisbaaenais 

101, 194 

evagoras ... 



266, 2i 

byzM 

177 




... 21 

ccBTuleolaetta ... 

183 

eziloidea . . . 



... 21 

eaiiginMa 

231 

fniciola ... 



... 23£ 

candrtna 

... 217 

f elder! ... 



221, 225 

can€0Cf^n9 

186 

Jtorinda ... 



226,226 

catharina 

247 

fnmiduR ... 



191, 198 

ehhrinda 

260 

gaika 



211,216 

chrynomalluB 

266 

j^nra 

.. . 

... 

140, 141 

chryeonotus 

... 169, 170 

geaoT«Ta 


... 

244, 246 

olementi 

266, 269 

gilberU, n.ep. 


... 

176, 181 

cnajas 

201,202 

gnttrm ... 


... 

... 2 

ccelastie ... 

166 

1 

1 


... 
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THE VEGETATION OF NEW ENGLAND, NEW SOUTH 

WALES. 


liv Fbko. Tdknbr, FJi.8., F.R.H,S., etc. 

Introduction. 

Between the parallels 29* and 31* South and the ineridianH 
151* 20' and 152" 20' East lies that portion of New South Wales 
called New England. Its exact geographical liinits have, at one 
time and another, been the cause of considerable controversy, 
but as far as this paper is concerned it comprises that portion of 
the State which extends northwards along the Dividing Bange 
from a little south of Armidale to the Queensland border. It in 
about 140 miles long by about 60 broad, and has an area of about 
5,376,000 acres. The configuration of this area consists of a 
series of plateaux and a considerable extent of both steeply and 
gently undulating country. There are also many rugged hills 
and deep gorges. It rises from an altitude of 3,265 feet at Armi- 
dale to 5,000 at Ben Lomond, falling again to 2,831 feet at 
Tenter held. The average elevation is about 3, 500 feet. Although 
this portion of New South Wales ia only about 80 or 90 miles 
distant in a straight line from the South Pacific Ocean, still its 
comparatively high altitude makes it one of the coldest districts 
in Eastern Australia. The geological formation consists of granitic 
and metamorphic rocks, which may be said to form the back- 
bone of the Dividing Bange. In some places extensive areas 
of these rooks are covered with trap and basalt, which 
have resulted from great volcanic disturbances at some 
period of the earth's history. Excepting on the bare, granitic 
hills, the soil varies in different localities. About <me-tlurd ia 
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composed of deep, rich, red soil which has been formed by the 
diniategratiou of the basaltic rocks. A large area of the flat 
country is composed of a stiff, retentive black soil which appears 
in the form of a deposit, and has most probably been washed 
down from the surrounding high lands. There is also a large 
area composed of light, friable loam which is the result of wash 
from the granitic hills. Over a great part of New England the 
land is nch and produces excellent cereals and other agricultural 
crops suitable to temperate climates. 


Climatu. 

Te^nxperaiuTt at Armidalt. 


Mean temperature ... 

36 o* F. 

Mean summer tern perature ... 

(u-r 

Mean winter temperature ... 

44^ 

Highest temperature (shade) 

1052* 

Lowest temperature (shade) 

13-9’ 

at TmUrJidd. 


Mean temperature ... 

59rF. 

Mean summer temperature 

69-6* 

Mean winter temperature 

Mr 

Highest temperature (shade) 

107 r 

Lowest temperature (shade) 

12-0° 


These temperatures will give a good idea of the climate of New 
England. In the vicinity of Ben Lomond it will, of course, 
average a few degrees lower on account of the greater altitude. 

Haikfalu 

The mean annual rainfall is 33*1 inches at Arroidale, and 34*9 
inches at Tenterfleld, and may be considered a fairly good one. 

Water. 

New England ia fairly well watered by several perennial 
streams, which form tributaries both to the eastern and western 
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rivers. In many localities there are springs of good water, and 
on some of the low, flat lands water is easily obtained by sinking 
a few feet into the earth, At Gnyra, which lies at an altitude of 
4,330 feet, there is a very large lake which, in ordinary seasons, con- 
tains a good suppl}' of excellent water which is as clear as oiyntat. 
The only thing that detracts from this fine sheet of water, from 
an festhetio point of view, is the quantity of so-called rusiws 
{Heleochari$ dphacelaia^ R.Br,) which grow over a gi^ater part of 
it. 

Vkgetatioh, 

Since 1890 I have made many botanical excursions to New 
England and have written special reports on the economic flora 
growing there, and several of these, together with figures of some 
of the useful plaint ts, have been published by the Government of 
New South Wales for the information of pastoralists and others. 
From time to time I have exhibited befoi*e the Members of this 
Society many botanical specimens I have collected in that part of 
thfj State. The vegetation of New England is, in many respects,^ 
of an unique character and differs very materially from that 
growing between its eastern boundary and the sea and from that 
found outside its western limits* On the east the vegetation ia 
of a purely subtropical nature, and in many places very dense and 
luxuriant. That growing on the plains to the west consists d 
trees and shrubs of a mote dwarf habit and generally of lesa 
luxuriant foliage, except near the watercourses. The vegetation 
of New Englai^ may 1^ described as intermediate between these 
twa The chief arboreal vegetation is the of which 

there are sixteen known species. These are found in varying 
proportions, and in certain places forests of these valuable trees 
occur. Several species yield timber of groat economic value 
which is used locallyfor a variatyof purposes. In addition to these 
there are several fine Jfyrtoceou# trees and shrubs, ineluding the 
beautiful flowering bottle brush,” CMutemon lanc^l6ktu$^ DC.., 
the graceful ‘*tea” tree, LBpU>9fmmvm JlaveseetiB^ Sm., and the 
“lily pily,” Poir,, which is always an interesting 

sight when in fruit. Under is the curious shrubby 
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violet, UymmafUh9ra chnUUa, B.Br^ with small, frequently poly- 
gamous flowers, and berries of a deep purple colour, Cheirantiiera 
/tnearis, A, Gunn,, of the PUU>$parecef is one of the most chat ming 
flowering species of that interesting order, and is well worth 
garden culture for the sake of its large blue flowers. There are 
thr^ species of VUiu and one, VUu hypoglauca^ F.v.M,, produces 
bunches of fair-aized fruit locally known as “ native grapes/" 
which make good preserves. JAyuminostB are represented by 
numerous species and are well distributed. On some of the 
slopes the shrubby-growing kinds of Oxylobiurnf Mirbelia, Gom- 
pholobiiimt Jackaoniaf jDatnesta, PulUncca^ Ac., display a wealth 
of bloom during the early summer months. Amongst the most 
beautiful flowering members of tins family is Swaimona galtgi- 
K,Br., but it is a suspected poison plant. Fifteen species 
are included under the genus Acacia, several of which attain large 
proportions, and certain of them furnish timber for industrial 
purposes and bark for tanning. Many exotic Leguminom plant.s, 
both perennial and annual, have become acclimatised and are now 
apparently wild. The ** white clover/* Trifoliwa repttia^ Linn., 
is very common and when in bloom gives quite an European 
appearance to many of the pastures. Two very interesting 
flowering plants, Cedlicoma Berrut^ifoUay Andr., and Bauera mbi~ 
oich^y Andr,, are found in many moist places, and chiefly by the 
side of watercourses. Ly thrum wltcturia^ Linn., grows taller and 
is more floriferous than I have seen it in a^y other part of Aus- 
tralia. Darwin gives some very interesting particulars regarding 
the fertilisation of this widely-distributed plant. Several species 
of Pawftcra are found in Australia, but only one, 
Aer^r^iana, Lindl., occurs in New England, imd although its 
flowers are not so showy as the tropical American kinds, still the 
plant is interesting to the botanist. The flannel flower, or Aus- 
tralian **edelweis8,** Ac^ino/us heliomthi^ LabilL, is fairly abundant 
in many places, particularly on the hill aides. Three native 
mistletoes are widely distributed and grow on various species of 
trees and shrubs. ZcranxAns pmdtilu$^ Bieb. , is the most common 
of the three. 



280 


VEGETATION OF NEW BNOtAND, N.S.W., 


Compotitm are a conspicuous feature, and in spring time a 
large area of both the dat and hilly country is studded with the 
showy dowers of many species which have a ehartning effect 
OUaria^ Brachycome and Hdichrysum are more largely represented 
by apecies than any other three genera of this order. Many 
exotic species, some of an undesirable character, of this family 
have established themselves almost all over this area. Several 
species of Siylidium and Goodenia form a fair percentage of the 
vegetation in some districts, and are interesting when in bloom. 
The fertilisation of these plants would repay special stuiiy. 
Growing on soma of tlie granite hills, and particularly in the 
dssores of the rocks, is a beautiful white-dowering variety of 
I$otoma axUlarU^ lindl Of *Epmrid»iB there are eight genera 
and fourteen species. The pretty dowering species of Lencopogon 
are fairly plentiful in places, and so are the two species of E 2 >acri 0 
enumerated in this paper. Climbing plants are not abundant, 
but occasionally one meets with representatives of the following 
genera : — ChnuUUj VUis, Pow^ora, Rhipogonum^ Pwr$on9ia, 
MarBd^nia and Teccma. Several species of Solannm occur here 
and there and are suspected poison plants. Two allied introduced 
plants, Datura s^ramontum, Linn., and D. talvlay Linn., which 
usually grow about waste places, are regarded by pastoralists as 
stock-poisoners. Included under SerophtUarimm are several 
interesting dowering plants, especially those of the genera 
Veronica and Euphraeia. Lahiaioe are frequently met with, 
especially species of Froeianih^ra^ and one of the native “mints^' 
occasionally makes its presence known by the pleasant perfume 
its leaves and stems emit when trod upon. Polygonaom are well 
represented, and several species are widely diffused. Several 
genera of FtoUmem are conspicuous in many places, but singular 
to say, of the forty-three species of Gre^illea recorded for New 
South Wales 1 have found only one in New England. Of the 
six species of Pimdea recorded in this paper some are r^^arded 
with suspioiott by stockowners. Wike^mia indica^ C. A. Mey., 
a closely allied plant, is a most ornamental shrub when in fruit 
Its red drupes make it a conspicuous object amongst tlie surround- 
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ing vegetation* It has long had, however, an unenviable reputa- 
tion as a poisonous plant. Euphorbiacem comprise a larger pro- 
portion of the indigenous flora of this region than one would 
expect to And in such a climate. Most species that I collected, 
however, were growing in comparatively sheltered situations. 
The genera Eup/utrbta and Phyllani/itts are more largely repre- 
sented by species than any other two genera of this order. That 
most interesting, closely allied, dioecious plant, Adriana acerifolia^ 
Hook., is fairly plentiful in some of the sheltered ravines. A few 
species of Fxcub^ Camarina and Frtnela are scattered over this 
region. 

Amongst the Monocotyledomm the genera Dendrobium^ 
Prmophyllumt PteroBtylis and Caladenia of the Orckidece ore well 
represented, particularly the terrestrial species. Although none 
of the flowers of these species can compare with those indigenous 
to India and South America, and which are so popular with 
horticulturists in Australia, Europe and North America, still 
they are of great interest to the botanist. Under TAliacem are 
arranged many genera, and several beautiful flowering species are 
found both on the mountains and in the valleys. A few species 
of SmilaXf Rhipogonum and GeitonopleBium are stout climbing 
plants, but hy far the greater number are dwarf in habit. In 
some of the moist places the large flowering “ Christmas Bells/' 
Blandfordia Jlammea^ Hook., occur in greater or less abundance. 
Ami on© of the so-called fringed violets,” Thysanotu$ tuberosuiSf 
R.Br., is found generally on the higher and drier areas. Several 
species of X^roim and the allied Juncu^ are scattered over tliis 
area, the former usually growing on the higher land and some- 
times on the stony hill sides, and the latter generally in wet 
places and by the side of streams. I have found only one palni> 
Kmtia momBtachya^ in New England, and this occurs in 

the eastern portion. CypBracBm are fairly nunjerous almost all 
over this region, the genera Cyperm^ Fimbriniylu^ Scirpus^ 
CladiumBXiA being well represented by species. Gramina* 
csouff plantswhichareparticularly abundant, are of a rich and varied 
character, and have a high reputation for fattening stock, /’am- 
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cum, An(i^opogo% Dcycumu^ 2>an<4on^ and Erayro9H$ are more 
largely represented by species than an equal number of genera of 
this order. There are thirty-nine genera and seventy-four species 
of grasseB indigenous to New England. Of this number I have 
figured and described, as to their economic value, forty-nine under 
the authority of the Government of New South Wales, Several 
exotic species have become acclimatised and are to be seen grow^ 
ing in varying proportions on most of the grazing areas. 

AcoiyUdonecc are well represented in New England, more par- 
ticularly in the eastern portion. In many of the shady ravines 
and in thickly timbered districts the stately arborescent ferns 
grow to perfection, whilst the more dwarf species carpet the 
ground with their beautiful fronds. Some species, as Aspidium 
rummuruy Palis., and Polypodium acandeiUy Forst., creep up the 
^ms of trees and completely envelop the trunks with their 
'graceful fronds, and others, such as Polypodium ^erpen^y Forst., 
and Polypodium arntralcy Matt., may often l>e seen covering rocks 
with their curious growth. Four species of filmy ferns of tho 
genera Trickomamn and Hymenophyitum grow fairly plentifully 
in the deep and shady gullies, usually near running streams. 
And in similar situations may be found the curious *^eiub inoss/^ 
sometimes called “notch fern/' Tme$lpitru iannemuy Bemh. 
Several epiphytal ferns occur here and there, and there is a robust 
growing form of Flatycerium alcicornc, Desv, The genera most 
largely represented by species are Pierisy Aepidiumy A$plenium 
and Polypodium. 

This Census of the vegetation of New England includes many 
plants not hitherto recorded from that portion of New 8outh 
Wales, and there is little doubt that when many of the deep and 
sheltered gorges and other places that are difficult of access are 
botanically explored more species will be recorded, and probably 
others that are new to science will be found. In the following 
pages are included all the known Phamroyumiet and the vascular 
but not cellular Cryplogamia. There is an excellent and an 
almost unexplored field for the cryptogamie botanist in New 
England. The Musci and Fungi ore numerous, and the lAckcnc 
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inciude such genera an Colle^im^ Cladwia^ U$n€a^ Parmelia^ 
Phyncia^ Lecid^a^ kc. 

Aft this is the first census of the vegetation of New England. I 
hope it will be found useful to Australian botanists and botanical 
students, and that it will stiinulate others to attempt similar 
productions in different portions of this Continent where the 
indigenous vegetation shows a character distinct from that of the 
surrounding districts. Bo far back as 1891 I suggested to the 
Government of New South Wales the advisability of mapping 
out the State into sections and publishing the indigenous and 
acclimatised flora of each section for general information. I 
instanced what the Rev. Dr. W. Woolls, F.L.S., had done with 
regard to the Parramatta and Sydney floras, and pointed out 
their value to botanists and botanical students. 

All the indigenous plants included in this census that I did 
not know at sight I have worked out by the diagnosis given in 
Bentham s ‘ Flora Australiensis,' and I have followed the same 
classi6oation and nomenclature as have ))een adopted in that 
incomparable work. 

The plants marked with an asterisk are exotic, but many of 
them have become thoroughly acclimatised in New England. 

The plants marked with a dagger have been fig u reel and 
described, as to their economic value, by me. 

The localities of the rarer species are given in the accompany- 
ing census. 

Several persons have, at one time and another, botanised in New 
England, but those who appear to have mode the largest collec- 
tions of plants prior to 1890 were Mr. C. Stuart and Dr. H. 
Beokler. 

My tlianks arc due to a number of pastoralists, especially the 
late Mi. W. H. Walker, of Tenterfleld Station, and settlers in 
New England for forwarding me botanical specimens for identi- 
fication daring tiie last fifteen years. 

An exceptionally busy life has hitherto prevented me from 
doing full justice to my collections and memoranda, but, as time 
permiH I purpose publishing accounts of my botanical exour- 



284 


VK«KTAT10V OF NEW ENGLAND^ N,8*W., 


sions in Qiloennland, New South Wales, Victoria, South Australia, 
West Australia and Tasmania during the last thirty years. I 
might add that I have often been urged to do this by those who, 
in this country and Europe, take a great interest in the Austra- 
lian flora. 

The accompanying table shows the percentage of the indigenous 
Phauerogamia and the Vascular Cryptogamia of New England 
compared with the similar flora of New Houth Wales. 


New South Wales. 

New England. 

Pkh 

Centagk. 

Dicotgiedomou 
Genera ... h(»2 

Dieotylfidouftif^ , 

Genera ... 234 

Genera 

.. 35-34 

Species ... 2393 

Species 418 

Sp<5cieH 

... 17-46 

AUomcolyledfJuetK 
Genera ... 212 

Mo HocotyledoH e«f. 
Genera ... 109 

Genera 

... 51-41 

Species ... 668 

Species ... 231 

Species 

... 34-58 

AiciityMoneou 
Genera ... 40 

1 Acotyledoume. 

I Genera ... 26 

Genera 

... 65-00 

Species ... 145 

Species 59 

Species 

... 40-68 

Total Genera 914 

Total Genera 369 

Genera 

. . 40-37 

Total Species 3206 

Total Species 708 

Species 

... 23-08 


Class I. DICOTYLEDONS, Hay, 
Sntolaat 1. FOtTFETAUE. 

Series I. T h a l a m i f l o r a:. 

KANUNCULACEAi;, B. de Juss. 

Clematis microphylla, DC. Loc, — Mole Iliver. 
Ranuntnlue lappacem^ Sm. 
rivularie^ Bks. et SoL 
DjiLLRNUGKA;, Balis. 

Hihhertia stricta^ R.Br. var. kirtijlora. 
acicuia/rU^ P.v.M. Nine Mile. 
lUiearie, B.Br. 

Papavkraoka:, Juss. 

Argemone meocicana^ Linn.f* 
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Crucifers, B. de Juhh* 

NiMturHum officinale^ R.Br,* 

ArabiB glabra^ CranU. Black Mountain. 
Cardamim dictyoeperma^ Hook. 
laciniatat F.v.M. 

Bletvitodia trisectat Bentli.t Sandy Flat. 
Capeella burea-poBtoriSt Mcench.f* 

Lepidium ruderale^ Linn. 
miivum^ linn.* 

Raphanue raphanieirtint^ Linn.* 
iiinctpie arvenaiet Linn.’* 
nigra, Boiss.*' 

Siagmbrium officinale, Scop.* 

Senehiera didyma, Per«.* 

FuMARiAOBii:, De Cand. 

Fumaria offteinalia, Linn.* 
parv\/lora, Lara,* 

ViotAKiK^ D© Cand. 

Viola betonicm/olia, Sm. 
lonidium Jiliforme, F.v.M. Oban. 
HymenarUhera derUata^ R. Br. Annidale (Tuliy. 
PlTTOSPORKA, R.Br. 

Burmria spinoaa, Cav. 

BUlardiera acandeiia, Sra. Melro»©. 
Cheiranihsra IxmariB, A. Cumi. Duraaresq. 

POLVOAtiB^, JttSS. 

Polygala japmdca, Houtt. 

Comeaperma rett$Aum, LabilL 

CARVOPHYI.X.KJB, JuBS. 

SUene gaUica^ Linn.* 

mlgatum, Linn.* 

Stellaria pangene, Brong. 
glatMa, With. 
media, Linn.* 

Spergularia rubra, Perw. 
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CAKVOPHYtLE^. 

Polycarpon ietraphyllvLm^ Linn, 

Lychni$ gitkago^ Ijam.* 

Sptrgula arven$i9^ Linn,* 

DianthuA prolifer^ Linn.* 

PORTULACKJK, JU88. 

PorMaca oleracea^ Linn.t 
Hypebicine^e, St. Hil. 

flyp^icum japonicum^ Thunb 
MaLVACE^, Ju88. 

Mahwimm spicatum^ A. Gray.t 
HihUcus Hlurtii^ Hook. N. of Tenberfiold. 
Malva rotundi/olia^ Linn.* 
parviflora^ Linn.* 

BylvaatiriH^ Linn.* 
verticillata i Linn,* 

Stbrculiaceac, Vent. 

Sierculia diverBi/Qlia^ G. Don. "I Beaufort. 
RuXingia pannosa^ R.Br. 
rugosa^ Steetz. 

Series II. D i s c i r l o n 

Lineab, De Cand. 

Linum marginahy A. Cuiin. 
gallicum^ Linn.* 

'G'BRAKiacb^, Juss. 

Geranium Linn.f 

Erodium cygnoimm, Nees.f 
cicutariumt Willd.* 
moBchatunii Willd.* Kentucky. 
Pelargonium amtrah, Willd. 

4; Oxalia cornioulaia^ Linn. 

Rut AGE*, Juss. 

Boronia polygal\f6lia^ Sm. Steinbrook. 
RAoetewn myoporoidee^ DO, Bolivia. 
Phehalium elaiiue^ Benth. 

Evodia mierooocca, P.v.M. Bryan's Gap. 
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8imarobb«, De Cand. 

Caiellia perUaBtylUy F.v.M. 

C»tASTBii<rB^ RBr. 

Cdantrm amtralxB^ Harv. N.E. of Bolivia. 
cunniTxghamii^ F.v.M. 

8tackhoo8zr^ R.Br. 

StabckhouBUx monogynay Lahill. 

Sm. 

IllIAMNR.n, JUHS. 

PomaderrU lanigera^ Sm. WoUomombj 
elliptica^ LabilL 

phillyvwoideB^ Sieb., var. nitidiifa, 
Cryptandta amaraj Bm. 
lanoBtJloray F.v.M. 
prapinqua^ A. Cunn. 
longintaminAa^ F.v.M. Neat* Bear Hill. 
DiBcatia amtralu^ Hook. 

AwzhWKMi Kuntb. 

Fi/w aniarctica, Benth. 

clematidect^ F.v.M. Rod Range 
hypogiaitca* F.v.M. 

SapindacbjEi Ju88. 

Jf'BphBUum gubdenMn nt, F. v. M. Kookabook ra, 
Dodonma iriqmtray Andr. 
vmona^ Linn. 

aUmuaiay A. Cunn., var. linmrU.^ 

Series III. CAivYCiFtOBAC. 
Lbguhikosas, Juss. 

8ttbord«rX. FAPILtOHACBiC. 

Oasyldnum irilobaium^ Benth. N, of Tenterfield. 
MirhBtia pungnm^ A. Cunn. 

$p€€io$a^ Sieb, 
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Pafilionack^. 

Qompholohium htiegeliii Benfch* 
uncinatum^ A. Cunn* 

Jacknonia nooparia^ R.Br. 

Davmia latifolia^ R. Br, BiyanV Gap* 
corymhosa^ Sin. 
ulicina^ 8m. 
geniaiifoHa^ A. Cunn. 

Aotus moUie^ Benth. Near Bald Nob. 

P%dtenma pycnoc^phala^ F.v.M. 
paleacea^ Willd. 
microphylla^ Sieb. Timbarra. 

Dilltoynia juniperina^ Sieb. 

Bossiaa proBiratay R.Br. Lode Hill. 

Templetonia muelleriy Benth. 

Hovea longifoliay R.Br. Shannon^ Vale. 

Lotus c(ymiculatuBy Linn. 
australisy Andr. 

PsoraUa tenaxy Lindl. 

Indigofsra australiSy Willd. 

Swainsona galegifoHay R.Br.t 
hrachyearpay Benth. 
procumhensy F.v.M.f 
oroboidssy F.v.M.t Near Mole River. 
lesssrUifolia, DC. Jump Up. 

Zornia diphyllay Pers. Argenton. 

Deamodium braehypodium, A. Gray. 
variansy Endl. 

Letpsdeza cun«ato, G, Don. 

Glycins clandestinay Wendl. 
tabadnay Benth, 

Vigna vsxillatay Benth. 

Medicctgo sativay Linn.* 
dsntieulatay Willd.* 
minimay Willd* 
lupulina, Linn.* 

UslihtuB parv\floray Deaf.* 
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'PA^lUOlSACtm. 

Trijbliurn pralmn, Linn.* 
repenn, Linn.* 
a^rarium^ Linn.* 
pTOcumbenSf Linn.* 

Vicia Bativa^ Linn.* 
viUoia, Willd.* 

£nmm hinutumf Linn.* 

Uhx europmiiSt Linn,* 

Snbordff U. CSSALFIHlEJf^. 
Cassia sophsra^ Linn., var. sehinifolia. 
australiSf SimH. 

Aremophila, A. Cunn.f Bunnyside. 

Suborder Ul. KUCOSEA. 
Acacia juniperina^ Willd. 
armala^ R.Br. 

vtmierifarmiSf A. Gunn. Clive. 

siricta, Willd. 

nsriijblia^ A. Gunn. 

rubich, A. Cunn. 

decora^ ReiohU Mole River. 

bux^bliat A. Gunn. 

venulosa^ Bentb. E. of Elsmore. 

pt^cnostachpa, P.v.M. 

lof^/olia, Willd. 

pruinosa^ A. Cunn. 

spsetabilis, A. Cunn. Emmaville. 

polpb<Arya, Benth. 

cbeiirreiM, Willd. t 
Bosaossb, Jus9. 

JIMu 0 parvyiorusy Linn. 

8m. 

^jftruHcosuSf Linn,* 

Acmm mnn, A. Cunn.f 
mmumrbm^ Vahl. 

19 
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Eosaoe^. 

Rosa ruhigifxosa^ Linn.* 

Poterium aanguinorha^ Linn.* 

Saxifragrjb, Vent. 

CMicoma sarraiifoliay Andr. 

Bauara ruhioidaa^ Andr. 

Cra88ULacea!i, De Cand. 

TiUcag, verticUlaru^ DO. 

DROSBRACEjR, Sails. 

Drosara spathulata^ Labill. 

Haloraok^, 11. Br. 

Haloragis aerra^ Brongn. 
cdata^ Jacq. 

mi<yranika, R.Br. Salisbury Plains. 
heterophylla^ Brongn. 
ietragyna^ Hook. 

Myriophyllum varrucosum^ land). 

Mvrtacb.«, Juss. 

Mieromyrtiia miniUiJioraf Benth. Wollomombi. 

Bosckaa demi/olia^ Sm. Brockley. 

Leptoapermvm JiaveBcen9y Sm. 
atienuaium^ Sm. 
abnormef F.v.M. 

€aJIM$iemm lanceolatust DC. 
aalignua, DC, 

MaUdauea ganiatffolia^ Sm. 
iln^ojtAora tnfsrtned^a, DO, 

Bucalyptua atdlulatat Sieb. 
coriacaa, A, Cunn. 
amygdalimi Labill., var. 
obliquat L*Her, 
macrcrhynchaf F.v.M, 
laucojeylont F.v.M. 
malliodora, A. Cunn. 
albena, Miq. 
crebra, F.v.M. 
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MVRTACBiB. 

Bucalyptm d^albata^ A. Cunn. 
viminalia^ Labill. 
rostraiay SchL 
t^reticomUy Sm. 

Btiukrtiatyi^ F.v.Bt* 

F.v.M, 
eugenioid€»^ Sieb. 

Eugenia Poir. 

Lythrarie^, Juss. 

Ly thrum ealicaria^ Linn. 

Onagrarie^, Juss. 

EpUobiutn junceumt Forst. 
hillardierianum^ 8er. 

Jmeicea euffruiicoea^ Linn. 

(Enothera hiennie^ Linn**^ 

PASfiiFtORRA, Juss. 

PaeeiJtQra herbertiana^ Lindl. Steinbrook. 
Ficoidb^ Dill. 

Tetragonia expaum^ Murr.t 
Umbbllifrr^) Juss. 

Hydrocotyh hirta^ B.Br. 
laxijiwa^ DO, 

Trachym^m aueirtdia^ Benth. 
tnc(«a, Budge. 

SieheTa UnearifoHa^ Benth. 

Actinotue hdianthi^ Labill. 
minor. DC. 

a 

Bryngium i>e0iculoeum^ Labill. Wellingrove. 

Apium auifrofe, Thou. 

Dautfu# broehiatus^ Sieb.t 

Anethum/oenieulumf Willd.* 

Cotnum macutatum^ Linn.* Guyra. 
ArauacrjBj Vent. 

Aetrotrieke Jloeeo$a^ DC. Steinbrook. 
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StibcUss n. MONOPSTALJE. 

Lobanthace£, Jua8. 

Lorcmthus longiflorust Besv. 
linophyJlm^ Fenzl. 
pendulus^ 8ieb. 

Eubiaobje, Juss. 

Opwcvlaria hispida^ Spreng. 

Pomax umhellata^ Soland. 

Atiperula »coparia^ Hook. 

oonfkrta. Hook., var. elongata. 

Galium gaudiclui^idi^ DC. 
aparine, Linn. 

CoMPOSiTAS, Vaill. 

Leuzea ausiraliSf Gaud. 

Ceniaurea melitenBisy Linn.* 
sioUiitialin^ Linn.t^ 
calcitrapaf Linn.f* 

Vernonia cinerea, Leas. Steinbrook. 

Olearia ro9marini/olia^ A. Cunn, 

Btelltdata^ Ijabill., var. canescena. 
gravist P.v.M. Shannon’s Vale. 
ramuloaa^ Benth., var. communia, 
ramoaiaaimaf Benth. 
elUptica^ DC. 

ViiUidinia a%t,airalia^ A. Rich., var. diaaecia. 

Efigaron carundmaia^ Linn.* 
linifoliua, Willd,* 

Ccdatia dentex^ E.Br. 

R.Br. 

lappulcum^ Benth. 

Laganophyra agkmgym^ P.v.M. 
emphyaopua^ Hook. 

BraohyimM mioromrpa^ P.v.M. 
atuartiiy Benth. Bryan’s Gap. 
acapiformia^ DC* 
diacdl&y^ 0. Stuart. 
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COMPOStTA* 

Hrachyconui multijida^ DC. 

Xanthmm apinomni^ Linn.** 

Sie(jB$hedeia orientalU^ Linn. 

Wedelia biflora^ DC. 

SpUanthAB grnyidlfiora^ Tarcz. Melrose. 

italiuBogu parvifiora^ Cav.f* 

GloBBogyiie temufolia^ Cass. 

Coitila amtralis^ Hook. 

Soliva anihAmifolia^ R.Br. 

Mytiogym mtnu^a, Less. Mole River. 

Caloctphalm citreii$^ Less. Mole River. 

CroBpedia rickeaf Gass. Ben Ijouiond. 
chry$antha, Benth. 

Amnohium alatum^ 11. Br. 

CoBititiia laBvUf K. Br. 

quinguejariat R.Br. Doinaresq. 

IxiolmM hrmicampta^ F.v.M. 

Podolepis acuminata, R.Br. 

Leptorhyuchua aquamaiua, Less. 

Jfelichryaum bracteatum, Willd. 
datum, A. Cunn. 
coUinum, DC, Black Mountain. 
apimlattm, DC. 
aamipappoBum, DC. 
dioamifalium. Less. 
fcrmgimum, Less, 
obcordaium, F.v.M. 

Hdiptm^m anihemoidea, DC. 
inacmum, DO, 

, diimrphdtpi$, Benth, 

Qnaphciium lut^halbum, Linn. 
japonitum, Thunb, 
co^inum, Labill. 

XtachihUna arguta, DC. 

Smaeio latdm, Forst. 
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Composite. 

Senecio australtBt WilJd. 

Dulgari$t linn.’’*' 

Cyvtbonotus lawsonianust Gaud. 
Microseria forstsri^ Hook. 

JTypochcsris glabra^ Linn.*^ 
radiaUiy Linn.'*' 

Ficria hieracioides, Linn.* 

SonchuB oleraceuSy Linn. 

Carduus marianuBy Linn.* 

Ciraium lanceolatumy Scop.* 
arvensey Scop,* 

Anthemia cotula^ Linn.* 

ChrynantltSTnum segetumy Linn.* 
Tragopogon porrifoliuBy Linn.* 
Onopordon acanthiumy Linn.* 
CrypioBtemnia caleruiulaceumy R.Br.f* 
Otehorium intgbuBy Linn.* 

Taraxctcum cfficinale, Linn.* 

STYLIDIEiE, 11. Br. 

Stylidium gramini/oHumy Swartz. 
debiUy F.v.M. 
laricifoliumy Rich. 
eglanduloBuniy F.v.M. Melrose. 

GOOOENOViKiB, R.Br. 

Vdleia paradoxay R.Br. Kelly's Plains. 
Goodenia hsllidifoUay Sm. 
lanatay R.Br. 
hedaraceay Sm. 
rotwndijhlimy R.Br. 
pinnaiifiday Sohl 

hetmmeray F.v.M. Kelly's Plains. 
Scasmla BpineBcmSy R.Br. 

mieroca^y Cav. 

Dampi&ra hrwvniiy F.v.M. 
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Campanulacba, Juss. 

Lohdia gibhoBa^ Labitl. 
irigonocauliBy F.v.M. 
pt^rpuraioen^^ R.Br. 

hoUma oxUlariB^ lindl., et var. alba. 

Wahlenbergia graeili»t DC. 

Epaobidba, B.Br. 

Siyphdia vtn’rfw, Andr. 

Mdichrus toiains^ R. Br. 
uTotclatoB^ R.Br. 

IVocAooorpa laurina^ R.Br. Near Mount Mitchell, 

Brachyloma dapknoideBt Benth. 

Leucopogon lanctolatus^ R,Br. ^ 

hook^rxt Sond. 
imlalmcoideB^ A. Cunn. 
confer tuB^ Benth. 
neo-anglicuB^ F.v,M. 

Acroiriche aggrcgata^ R.Br. Red Range. 

Monotoca Bcoparia, R.Br. 

Epaeria longifora, Cav. 
o6etm/D/ta, Sin. 

^tUMBAGlKBA, R.Br. 

PZum6apo XBiylamea, Linn. Sunnyside. 
pRiMULAOBJB, Vent. 

LyBtmacAia aalicifolia, F.v.M. 

japonioa^ Thunb. Black Mountain. 

SamoluB vaUrandi^ Linn. Rocky River. 

AnageditB arvcnaiCf Linn.*^ 

JAymiVEMt R.Br. 

Myrcine graBBtfoliot B.Br. 
mriabiluit R.Br. 

Jasmihbac, June. 

Joifninutn amviMimum^ Lindi. Bteinbrook. 

Noidcaa mkrocarpa^ B.Br. 
linmrtB^ Benth. 
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Apocynkje, Juss. 

PaT$onHia lanceolaiay R.Br. 

ventrieoBa, F.v.M. E. of Stannifen 

A&GLEFlADBiE, B.Br. 

SarcoBiemnui auBtrale^ R.Br,t Sunnyawle. 

Marsdenia flavescenB^ A. Gunn. Red Range, 

Gomphocarpus /ruticomSt 
LoGANIACEiE, R.Br. 

Mitrasacme indtea, Wight. 

Logania floribunda, R.Br. 

Obntianeac, Ju88. 

ErythrfBa auBtralis, R.Br.f 

Limnanthemum geminalum^ Griseh. 
BORAGINEiRf JuS8. 

Halgania preiBsiana^ Lehm. Melrose. 

CynogloBBum latifoliumt Ijinn. Torrington. 

Echhim violacBum^ Linn,* 

Lithospermum amme, Linn.* 
CONVOLVULACB.®, Ju88. 

ConvolvuluB eruheBcemf Bims. 
marginattiB, Sprang. 

EvohuluB alBinoideSf linn. 

CuBcuta auBtraiiSf R.Br. 
epitbymumf Willd.* 

SOLANB®, Juss. 

S0lanum nigrumt Linn.t 
Btdligerumf Sm, 
amblymerumf Dun. 
denaeveBtitumf F.v.M. 

Bemtarmaiumf F.v.M, 
campanulaeum^ R.Br. Bonshaw. 

PhyBaltB minima, Linn. 

Datura leichhardtii^ F.v.M, Sunnyside. 
Btramoniufn^ Linn,t* 

UUuloj Linn,* 
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BCHOPHUtARlNSiR, Mirb. 

MimiduM gracilu^ R.Br. 

Graiiola pedunculaia^ R.Br. 

Veronica derumUia^ Andr. Black Hwainp. 
plebeian R.Br. 

eerpiUifolia^ Linn. Ben Lomond. 
Euphrasia collina^ R.Br. Lode Hill. 
mabra^ R.Br. 
arguia^ R.Br. 

Cehia cretioa^ Linn.* 

Verbascum blattaria^ Linn.* 
virgatumy Linn.* 
tkap^ua^ Linn.* Bolivia. 

Linaria elcUine, Mill.* 

LRKTlBULARlK.ffi, Rich. 

[ICricularia dichotoma^ LabilU Shannon's Vale. 

BiONONUCKjiR, R.Br. 

Tecoina au$trali»y R.Br. 

Acanthaobjr, B.Br. 

Sranthemum variahlcy R.Br. 

Mtoporink^ R.Br. 

Myopomm R.Br. 

dsacrti^ A. Cunn.-f E. of Elsmore. 

VZRWlSt ACSM, JUSH. 

Verbena officinalis, Linn. 

bonariensis, Linn.* 

SparMhamnus junoeus, A. Cunn. 

LABUTiBt JuSB. 

Ptedranlhus partfi/lorui, Willd. 

Jfmthot eaiureioides, R.Br. 

Lyeopm ausiralii, R.Br, 
pfe66ia» B.Br. 
jPruneUa Linn. 

ScukUaria humilis, B.Br. 

Proetanihera taeianihoa, Labill. 
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Labiate. 

Prostanihera cmruleay 11. Br. Timbarra. 
ovalifolia^ R.Br. 
phylidfolia^ F.v. M. 
nivea^ A. Cunn. Shannon’s Vale. 
Baxicola^ R.Br,, var. major. 

Westringia gUftbra, R.Br. Kookabookra. 

Teucrium corymboHum^ R. Br. 
argutum^ R.Br. 

Ajuga australlB^ R.Br. 

Marrubium nulgare^ Linn.^ 

Stachy$ arvemist Linn.f* 

Molucella Linn.**^ 

Plaj^tagikb^, Jufts. 

Plantago dehilis^ R.Br. 
mria, R.Br.f 
lanceolatay Linn.* 
wia^'or, Linn,* 

Babclui m. 1f01l0CHIA]CYD££. 
Phytolaccacm, Endl 

Phytolacca octandray Linn.* 
ChrnopodiacbvK, Meisn. 

Hhagodia hast at R.Br.f E. of Elsraore. 
linifoUay R.Br. 

Chempodium alhumy Linn.* 
triangularey R.Br. 
glaucumy linn.* 
ambrosioidesy Linn.* 
muralcy Linn.* 

Atriplex patuloy Linn.* 
hortemiSy Linn.* 

AMAEANTAOK.®, Ju88. 

Deeringia oelosioideSy R*Br. Deepwater. 

Amarantus viridtSy Linn. 
paniculatusy Linn.* 
blitumy Linn.* 
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Ahabahtaoea. 

Trichinium alopeeuroideumi Lindl 

macroeephalumt R.Br, Swan Vale. 

JS/y$9anthe9 erecta^ R.Br. 

AlternantAera nodijlora, R.Br. 
nana, R.Br. 

Parokyghiacea, Meisn. 

SeleranthuB biJloru$t Hook. 

POtYGOKACEAit, JU88. 

Emex auttralUi Steinh.f* 

Eumex criapUMf Linn.* 
conplomeratuSi Murr.* 
acetonella^ Linn.* 

Polygonum atrigoaum^ R.Br. 
proatratunit R.Br. 
minuai Hude. 
aubaeaailcy R.Br. 
lapaihifoliumt Linn. 
aviculare^ Linn.* 

Muhlenheckia gracillima^ Meisn. 
rhyticarya^ F.v.M. 

cunningkamih F.v.M. Near the Severn River. 

NYCTAGlNEASt Ju8H. 

Boerhmvia Linn.t 

MomMUCR£» 3 U8$. 

Kibara mucrophyllay Bentlu 

Hodyearya anguBtifoUUi A. Ounn. Steinbrook. 

LAtTRiHBjB, Vent 

Cryptoearya glnueeaoem^ R.Br. 

Cauytku pubeaeena^ R.Br. 

Peotbaoea, Jusa. 

PotropHln aoanilin, Sieb. Beaufort. 
laopogon potiolarUt A. Cunn. 

Conoapermum taxifoUnm^ Bm. 
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Protback^. 

Per$oonia comifoUa^ A. Cunn. 
sericea, A. Cunn. 
mitehelliit Mei«n. 
proitratat R.Bi*. 
lanceolataj Andr. 
tmuifoliat R.Br. 

Grevillea trinervU^ R.Br. N.E. of Guyru, 

Hakea eriantha^ R.Bi*. Swan Vale. 
mli^nay Knight. 

leucoptera^ R.Br.f E. of Stannifer 
microcarpat R.Br. 
dactyloiden, Cav. 

Lomatia ilicifolia^ R.Br. 

Btlaifolia^ R.Br. 

Banhna cMina^ R.Br.* Lode Hill. 
integrifolia^ linn, 

Thymblejs, Jush. 

Fimelea glauca^ R.Br, 

colUna^ R.Br. Ben Lomond. 

Un^oUat Bm. 
paucytora^ R.Br. 
ourv\floray R.Br., var tericea* 
altioTy F.v.M. Newton Boyd. 

WikBtrmmia indica^ C. A. Mey. Bryants Gap. 
£dphoiibiace.«, Ju»a. 

Euphorhia drummondih Boise, 
m<iogilUf>rayh Boise, 
eremi^hilay A. Conn. 
peplus^ Linn.^ 
heliOBOopia^ Willd.* 

Pormthera microphylla^ Brong. 

Beyeria mwta, Miq. Mole River, 
lathearpat F.v.M, 

Beriya eunninyhamiy Planch. 

rcemariniJbUay Planch. 
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Euphorbiaob^ 

Amperea npartioideB^ Brong, 

Phyllanthm ferdinandi^ MuelL, var. minor. 
ffuBBtrwmih MuelL 
BuherenulatUBy F.v.M. 
tliymoideB^ Siob, Hillgrove, 

JilicauliB^ Benth. 

Broynia ohlonyifolia^ MuelL N.E. of Tenterfield. 

Claoxylon auBtralef BailL 

Acalypha nemorunty F.v.M. E. of Bolivia. 

Adriana acerifoUa^ Hook. 

Carumhium BtilUngiafoUum^ Baill. Stcinbrook. 

UETiCBiE, Vent. 

Trema anperOy Blmne. 

FicHB nihiginmay Desf. 
of/wjra, Pornt, 
oppoBitay Miq. 

Pomdomorm brunoniatM, Bureau. Near source of the Aps- 
ley River. 

Elatostemma refie'fdatunif Wedd. 

ParxeMria thbUiHy Forst. 

Urtica urfUBy Linn.^ 

dioicay Liiin.^ 

CASUARtNE^, Mirb. 

CoBuarina gla^icay Sieb.f Swan Vale. 

Buberom, Ott. et Dietr. 

PiPRBAOEJS, Rich. 

P^eromia hptOBtachyOy Hook, et Am, Drake. 
r^exoy A. Dietr. 

Saktalaok^, R.Br. 

TheBium auBtroley R.Br. 

SanUtlum lanceolatumy R.Br., var. anyuBtiJbUum. E. of 
EUmore. 

ChoTBirtm laterijlcnm, R.Br. 

ccmdolleiy F.v.M, Mole River. 
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Santalacb^. 

Boaocarpvs cupreBBiformis^ Labill. 
stricta^ R.Br. 

SubclMtlV. OTXmSPBBXJE* 

CONIPBBJE, JU88. 

Fre'iida robuBta, A. Cunn. 
rhomhoidBa^ EndL 

CroADKA, Rich. 

Macrozamia paulo-g^dielmiy F.v.M. 

Class IL MONOCOTYLEDONS, Ray, 

Hydbochahidea!;, Lam. 

ValliBneria apiralitt^ Linn. 

Orchids^, R.Br. 

Liparin raflexa, Lind I . 

Dtndrohium oBmulum^ R.Br. 

kingianum^ Bidw, E. of Dundee. 
pugionifornie^ A. Cunn. 
lingui/orme^ Swartz. 

teretifolium^ R.Br, Guy Fawkes River. 
mortv\ F.v.M. Black Swamp. 

Bulbophyllum Bliamt F v.M. 

CleigoBtoma tridentatum^ Lindl. Near Bryan’s Gap. 
JHpodium punctatumy R.Br. 

Gcdeola caaagthoideBy Reichb. N.E. of Tenterfield. 
Spiranthes auBtrcdiSy Lindl. Ranger’s Valley. 
Thslymitra ^ajtoides, Sw. 
longifoliay Forst, 

Diuria alha^ R.Br, Salisbury Plains. 
punctata^ Sm. 

awretBy Sm. Graham’s Valley. 
macvdatay Sm. 

palleuBy Benth. Ranger’s Valley. 
abhretsicday F.v.M, 

Bulphurm^ R.Br. Graham’s Valley. 
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Orohidkx. 

Priuophyllum fiavumy R,Br» 
pateiMy R»Br. 

fuicuniy B.Br. Graham's Valley. 

MicroiiB porrifblidy Spreng. 

parvifloray R.Br. Halisbury Plains. 
Pterostylis r^/fosca, R.Br. 
obtusoy R.Br. 
muticay R.Br. 

rufa, R.Br. Ranger's Valley. 

Caleana major y R.Br. Mole River. 

minor, R.Br. Mole River. 

Acianthus ex$ 0 rtu 8 t R. Br. 

Ertochilun autumncdisy R.Br. 

Caladenia patersoniy R.Br. 

$uat>nolenBy Reichb. 
earmay R.Br. 

cmruieay R.Br. Mole River. 

0los8odia major y R.Br. 

minor y R.Br. Mole River. 

Burn ANN i acjb.£, B1 ume. 

Burmattnta distiehay Linn. 

Ibidem, R.Br. 

PatOTBonia glaucay R. Br. 

Berieeay R,Br. 
glabratay R.Br. 

jSwyrinoAittm micranthumy Gav.* 

LiborHa panicnlaiay Sprang. Near Black Swamp. 
AHABYtLXDXJS, St. Hil 

Hoemodorum planij^Uumy R.Br. 

Hypomu kygromstrioay Labill. 
gloMlay R.Br. 

DrosooBxnaJK, Meisn. 

JDiaooorm tramvermy B.Br. N.E. of Bolivia, 
Iii£iACBJB« Be Cand. 

Smilaat glyeyphyltUy Sm. 
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LlLlAOBiE. 

Smilax australis, R.Br. 

Rhipogonum album, R,Br. 
discolor, F.v.M. 
eheyanum, F.v.M. 

Diandla Utvis, R.Br. 

CfXTulea, SimH. 

Geitonojdesium cymos^^ni, A. Cunn. N.E. of Bolivia. 
Blandfordia ^flammea, Hook. 

Anguillaria dioica, R.Br. 

Bulbinc hulbosa. Haw. E. of Stannifer. 

semiharbata, Haw. 

Thysanotus tuberosus, R.Br. 

Cossia viitaia, R.Br. 

parvijlora, R.Br. 

Tricorym elaiior, R.Br. Clive. 

Stypandra glavm, R.Br. 
emspitosa, R.Br. 

Arthropodium paniculatum, R.Br. 
minus, R.Br. 

Dichopogon sieberianus, Kunth. E. of Bolivia. 
Loxmannia gracilis, F.v.M. 

AUium fragrans, Vent.* 

Philtpkace^, R.Br. 

Philydrum lanuginosum, Bank«. 

Xyridbjc, Kunth. 

Xyris graoUis, R.Br. Graham^s Valley. 
opsrmlata, Labill. 

CoHHBtYKAOE.^;, Endl. 

Ansilema muminatumt R.Br. 
bijlorum, R.Br. 

gramineum, R.Br. Sandy Hat. 

Pallia erispaia, Benth. N.E. of Hillgrove. 

JOKOAOE^ Agardh. 

XerotBs longi/olia, R.Br. 



Uy FRED. TURKRR. 


305 


JUKOACB^. 

Xerotes muUiftora^ 11. Br. 

JllifortnUy 11. Br. 
tlongata^ Bentli. 
leucocnphala^ H.Br. 

Luznla camjmtris^ DC. Hen Lomond. 

Juncna fdanifolina^ R.Br. 
i^nvalocaulU^ F.v.M. 

E. Mey. 

R.Br. 

pTitnnatomrpua^ Tl.Br. 
enpiUapma^ Hook. 

Palma, Juss. 

Kentia monoat achya, F.v.M. N.E. of Tenterfield. 
Aroioka, Jum . 

Typhoninm ^'otenn, Schott. 

Oymnoatackf/a ancepa^ R.Br. 

Tvfhacra, De C»nd. 

Typha anyuatifoliay Linn. 

Sparganium angnatifotinmy R.Br. 

Lbmracea, De Cand. 

Launna fris^iUay Liun. 

winor, Linn. Yarrowyck. 

Naiapba, Agardh. 

Triglochin procem^ R.Br. 

Potamogaton natanSy Linn. 

Mert. et Koch, 

Chntholbfipba, De»v. 

Controlepu /oBcioulanay Labill. 

RmiAOKA^ ILBr. 

Lepyrodia «ean<Ufa> R.Br* 

Raatio R.Br, 

Mmphyllm^ LabilL 
Hypoli%na /ateryfora, Benth 
20 
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Cypbbacbae, R.Br. 

Kyllinga irUermedia^ R.Br. 

Cypertis eragroBiia^ Vahl. Rocky River. 
polyniachynH^ Bottb. 
enervis^ R.Br. 
dijffbrmiSf Linn. 
ietraphyllua^ R.Br. 
trinervia^ R.Br. 
concinmis^ R.Br. Nine Mile. 
filipest Benth. 
vaginatus^ R.Br. 
carinatuSf R.Br. 
roiundua^ Linn.f 
gunnii, Hook. Ben Lomond. 
exaltatus, Retz. 

Jieleocharia sphacdata^ R.Br. 
cylindroBtachyif Boeck. 
acuta, R.Br. 

atricha, R.Br. Mole River. 

Fimbriatylis nuiana, Vahl. 
mono#^acAi/a, HasHk. 
velatay R.Br. 
cBBtivalis, Vahl, 

diphylla^ Vahl. RangeV’s Valley, 
cyperoides^ R.Br. 

Scirpua Jluitana, Linn. 
aeUteeua^ Linn. 
inundaiuBi Spreng. 
prolifeTy Rottb. 
lacuatria^ Linn. 

Rhynchoapora glauca^ Vahl. Wellingrove. 

Schoenua mdanoatachya^ R.Br. 

rnginatuBy F.v.M. 

Meaomalmia dmaia^ Benth. 
aphcaroeaphalay Benth* 
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Oyperaob^. 

L^pidosperma exaltatumt R.Br. 
lateraUf 

Cladium artictUatnm, II. Br. 
glomeratumy B.Br* 

tetraquetrumy Hook., and var. plani/olium, 
gunnity Hook. 
juficminiy 11. Br. 

Oahnia tnelanocarpa^ R.Br. 

paiitacornmy Labili, var. oxylepi$* 

CauUin JUxxiomy R.Br. E. of Uralla. 

Cartx inverm, R.Br. 
paniculatAy Linn. 
gracilisy H.Br. 
conCraetay F.v.M. 
vulgarly Frieft. 
acuta, Linn. 
lohohpUy F.v.M. 
pieudo-cyperm, Linn. Walcha. 

'Graiiinb.£, R.Br. 

Pa9p<dum diHichum, Linn.f 
Sriochloa punctata^ Hainilt.f 
annulata, Kunth.f 
Panioum nanguinaU, Linn.f 
;wtrt?{/forf4m, R.Br.f 
hucophdctim, H.B. et K.t 
nemialatumy R.Br. 

Jlaviduniy Retz.,t var. Unuior. 
grtuMc, R.Br.f 

cdonum, linn. E. of Tenterfield. 
cruB-^alUy Linn.f 
marginaium, R.Br., et var. 
obMcptum, Trin. 
hiador, R.Br.f 
tmlanafUhum, F.v.M.f 
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Graminea:. 

Panicum effumin^ K.Br.f 
dec&mpOBitnm^ ll.Br.t 
prolutum^ F.v.M.t 
Setaria glauca^ Pali8. t 
virv/iV, Beauv.* 

Pe^imaetum compreisum,, ll.Br.t 
Cenchrus australis^ R.Br.f 
Lappago racemosa^ Willd. 

Heniarthrin compresna^ R.Br.t 
jBchwmum lan'uni^ R.Br.t Kentucky. 

Artkravcon ciliore^ Paliw.t E. of Glen Innen. 
Pollinia fidvay Benth.t W. of Glen Tnne«. 
Andropogon nericem^ R.Br.t 
ajffinw^ R.Br.t 
irUerm ndiuB^ R, Br. t 
refraciuB^ R.Br.t 
Imperata arundinaceaf Cyr.t 

ChryBopogon parviflortia^ Benth. W. of Glen InneH. 
Sorghum plnmoBtim^ Beauv.t 
Anthistiria ciliatay Linn.t 
Arundinella uepalenBiB^ Trin 
Polypogon mompelienBXB^ Deef.* 

Microlmna BtipoideB^ R.Br.t 

Hierochloa rarijlora^ Hook. Ben Lomond. 

Aristida vagam^ Cav. 

ramoBa^ R.Br, 

Siipa Betacea^ R.Br. 

pubeBceuBf R.Br. 

DichBlachne crinitat Hook.t 
Bdiurea^ Hook.t 
AgroBtiB alba^ Linn. 

Bcahra^ Willd, 

Deyeu^ foTBUrii, Kunth.t 
hUlardieri^ Kunth.t 
qtxadfiBeia, Benth.t 
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Orauikb^:. 

D**yeuscia $cabra^ Betith. 

bretnglumU, Benth. W. of Oleu JnneH. 
Holcu$ Linn.* 

Amphibromua neenti^ Steud.f 
Danthonia carphoidea, F.v.M.f Armidale. 
pallida^ R.Br.t 
longifclia, II. Br. 
racemosat R.Br. 

HemianntdarU^ R. Br. t 
JSchinopogon ovatuM^ Beauv.f 
Pappophorum nigricatut^ R.Br.f 
Cyiwdon daciylon^ P©r«.t 
ChlortB trumataf R.Br.f 
Leptochloa chimtuiUi Nees. 

SfioroboluH indiciiit R.Br.f 
hachrm avtsiralvs^ R.Br.f 
Phragmitm communi$i Tritt 
Kcd^ria phltoid^^^ Per».* 

DactylU glomernia^ Linn,* 

EragroHtis nigra^ Nees. 
pilom^ Palis, f 
leptOBUiLchya^ Steud.f 
(fiandra, Steud. 
brotonii^ Nees. 

Poa cmupitom^ Forst., «t v ars.f 
annua^ Linn.* 
glavm, E.B.* 
prfdmytiSf Willd.* 

Olyceriajkiitam^ R.Br.f 
liUUpio^^ F.v.M. 

Brim minor ^ Liun.* 
immma, Linn.* 

Srornm moUiSt Linn.* 

MteriHa^ Linn.* 

Ceroigchtoa unioloide^, DC.* 



SIO 


VEGETATION OK NEW ENGLAND, N:8.W., 


Orauikejc. 

Featuca durmscula^ Linn. 
hromoides^ Linn.* 

Agrop^rum acabrumt Palin. t 

Lolium perenm^ Linn.* 
temulentumj Linn.* 

Hordeum niurinunit Linn.* 

Phalaris canarienaia^ Linn.* 

Avena faiua^ Linn,* 

Class III. AOOTYLEDON8, JuRHieu. 

Lvcopodiacea, Swartz. 

Lycopodium aelago^ Linn. 
denatimy Labill. 

Selaginella tdiginoaay Spring. 

Azolla rubray R.Br. 

Tmaaiptaria tannenaiay Bernh. N.E, of Glen limes. 

Psilotum iriguetrumy Swartz. E. of Stonehenge. 

FlLiCES, Linn. 

tSehizma bifida^ Swartz. 

Gleidienia dicarpa, R.Br. 
flahallaUiy R.Br. 

Todea barbaray T. Moore. Near source of the Mole River. 

Trichomama caudatum^ Brackenr. 
apiifoliumy Fresl. 

HymanophyllumJlabalUUumy Labill. 
tunhridyenacy Sm. 

AlaophUa auatraliBy R.Br. 
leichhardiiunay F.v.M. 

Duikaonia aniardicay I^abill. 

youngimy C. Moore. E. of Tenterfield. 

Davallia pyxidata, Cav. 
duhiay R.Br. 

Lindama linaariay Swartz. 

mierophyllay Swartz. Armidale Gully. 

Adiantum mthiopieumy Linn. 

^moiruwi, R.Br. E. of Tenterflekl. 
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FlLlOBS. 

Adiantum hi$pidvlum^ Swartz. 

CheilanihsM Unuifblia^ Swartz. 

Ptm$ geraniijbliay Kaddi. Black Swamp. 
paradoMt Baker. N.E. of Glen Innes. 
falcata^ K.Br. 
long\folia, Linn. 
umbrotta^ B.Br. 
tremula^ K.Br« 
aquUina^ Linn. 

Lomaria paUrBoni^ Spreng. 
capemiB^ Willd. 

Blechnum eaHilagineum^ Swartz. 

Doodia (tspera, R.Br. 
bUchnoideBy A. Gunn. 
eaudaia^ B.Br. 

Asplentum JlabMifolium^ Cav. E. of Bolivia, 
fakainm^ lMix. N.E. of Bolivia. 
Jlaccidum^ Forst, 
umbroButn^ J. Sm. 

Aspidium ramoBum^ Palin. 

%Bnitumy Swartz, 
molk^ ^wartz. 
a^uUatum^ Swartz. 
aWafo/um, Swartz, 
cbcompoai^um, Spreng. 

F(dyp<^ium auBtrah^ Mett. 
teneUum^ Forat. 
pufieMumt Thunb. 
iwrpena, Forat. 
eomduem^ fi.Br. 
aUmuatum^ R.Br. 

MndenB^ Forst^ 

IfiAholmna di$t0n$^ R.Br. Bolivia. 

6 rammiU$ ruUstfolm^ R.Br. Melrose. 

Phtycerium o/ctcoriitf, Desv. 
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\0TK8 AKI) EXHIBITS. 

Mt'. Proggatt exhibited specimens of wweral species of g»*as8* 
hoppers (Pam. StenopeltH<itid^) collected in the Bendi there Oaves 
by Mr, Murray, of Moruya. The insects are remarkable for 
their very long legs and anteniwe, and for the absence of ears. 
They live in the darkest recesses of the caves, and jum(> about 
when disturbed. They are allied to the genera Dvlichaiyoda^ 
Macrop<UhuH^ *kc., the species of which are found in similar 
situations in Austria, New Zealand or Kentucky, but, 

it is Iwlieved, this is the first record of such cave-inhabiting 
Australian Orthoptora, 

Mr, Proggatt also showed specimens of two Australian 
members of the Acrididm^ which have a very wide range, namely, 
(1) QJd(dm$marnioratmi Thunb. {LoctMia danietij Linn,), also well 
known under the name of (Edipoda mttstca, Berv,, found likewise in 
the South of Prance, India, Ceylon, Africa, Madagascar, some of 
the islands of the Malay Archipelago, Java, Sumatra, and the 
Philippines ; (2) %ensgahmUy described from Senegal, 

Africa, by Krauss; and recorded by Saussure from Temate and 
Australia. The specimens exhibited were captured on a sandy fiat 
between Leura and Katoomba, Blue Mts., during the last summer; 
in this locality it seems to take the place of (E* tnarmaratus. 

Mr, H, 8. Mort exhibited specimens of two species of Mollusca 
from Long Bay, namely, Eidinm artieuf^ita^ Sowb., a new record 
for New South Wales; and Eedicularia ntylaMUnH^ Hadley, a 
tuew record for Sydney. 

Mr. Baker exhibited fresh specimens of the rare Conifer, 
Phero$ph(Kra Fitzgeraldi, P.v.M., fi*om the base of Wentworth 
Falls, and also from the first and second falls at Leura, both 
collected by th^ Rev, W. W. Watts. 
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Mr. Maiden sent for exhibition the type specimens of West 
Australian plants described in Mr. Fitzgerald’s paper. 

Dr. H. Greig Smith exhibited a series of gummed fruits, and 
sections of stems and branches in illustration of his paper. 

Mr. Came exhibited photographs and a series of specimens of 
nepheline-eegyrine rocks to illustrate the occurrence of laocolites 
in the Barigan district, near Mudgee, N.S.W,; and he descril^ed 
in some detail the origin and characteristics of these interesting 
doine^haped rook masses — igneous rocks which had intruded the 
Coal Measures, and uplifted the overlying Hawkesbury Sandstone 
but without reaching the surface at the time, though long after- 
wards subsequently uncovered by denudation; and he gave parti- 
culars as to the manner and variable extent to y^hich the seams 
of coal had been affected by intrusive masses. 

Mr. Palmer showed a number of specimens obtaiiud during a 
visit to Gladstone, Queensland, and illustrating the mineral 
resources of the locality. 

Mr. Waterhouse exhibited (1) mpresentatives of 100 species of 
Australian Lycmnidce from his own and the Macleay Collections. 
(3) Bpecimens of Sti^^ohemon Macl., and its pupa, an 

insect considered by some entomologists to l)e a butterfly, by 
others a moth. Its Bhopalooerous characters are hooked, 
clubbed antennas ; palpi and method of flight os in the He^peridm; 
larva with a dark hard head ; pupa slightly fastened by the tail 
and enclosed in a sheath formed by drawing two leaves together. 
Its Heterooerous oliaracters are the presence of a frenulum, and 
its method of resting with wings outstretched (as is the case in 
the undoubted Hesperid genera Pho«mcop$ and Neirocovipie), 
^3) A pair (<J9) of Tth$io monticcim^ Olliff, from Walhalla, 
Victoria, belon^ng to Mr. G. Lyell. The only previous record is 
that of two specimens (^) from Mt. Kosciusko. The female is as 
yet undescribed. 
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Mr. Kestevon exhibited, on behalf of Mr. W. J. Rainbow, and 
hy permission of the Curator, specimens of Oyyris idino^ Hew., 
and 0. barnardij Misk. (not represented in Mr. Waterhouse's 
exhibit), from the Australian Museum Collection. 

Mr. J, «T. Walker offered some remarks upon the interesting 
character of Mr. Waterhouse's exhibit of KmcJt<emon raffissia, 
[Notwithstanding the presence of the frenulum, he considered the 
insect to be undoubtedly a butterfly; and from the characters of 
the pupa to be regarded as referable to the family HeBperidfi^. 

Mr. Steel gave a resume of the scientific aspects of a recent 
visit to Great Britain and the United States, and of his gratify- 
ing experiences both as the Society’s delegate at the last Meeting 
of the British Association at Belfast, and as a visitor, inteiT^sted 
in science, from 'Australia. 


WEDNESDAY, MAY 27th, 1903. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, May 27 th, 1903. 

Dr. T. Storie Dixson, President, in the Chair. 

Mr. Ernest J. Goddard, Sydney, was elected a Member of 
the Society, 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 7 Vols., 36 Parts or Nos., 1 
Bulletin, 5 Reports, 4 Pamphlets, and 1 Miscellanea, received 
from 33 Societies, <lrc., and 2 Individuals, were laid upon the 
table. 
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AUSTRALIAN PSYLLID.E. Pakt TIL 
By Walter W. Froggatt, F.L,8 
(Plates 

Since my last contribution to the study of this Family of the 
Homopteru (these Proceedings, 1901, p. 242) I have collected, and 
received from iny numerous correspondents, some new forms quite 
as interesting as those previously described; and from the material 
now in hand (as there still remain in my collection a numl)er of 
lerp'Hcales and galls, the makers .of which have yet to be dis- 
covered) tl>6 fauna bids fair to be the richest in the world in 
respect of these tiny “ leaf-lieas.” Though the range of many 
species is limited as far as we yet know, others have a very wide 
distribution and are I'eadily transported with their food-plants to 
other countries. Rhimcola meal^ptU described by Maskell from 
New Zealand, where he found it on the young foliage of the Blue 
Gum, is to be found in every plant nursery or garden about 
Sydney where seedlings of this Eucalypt are growing. As the 
tree is also common in Tasmania it U probably a native of that 
Island. In the last Report of the Government Entomologist at 
Cape Town it was recorded as plentiful in South Africa on its 
food plant ylohulnuY The tiny little aphis-like 

Pnylla acacia-baile^an0y which swarms over the ornamental 
“Cootamundra Wattles ” in this State, without apparently doing 
any damage, was reported lost season as having destroyed all the 
flower buds of many shrubs of the same species growing about 
the suburbs of Melbourne. 

The free psylUds infesting the Acacias and other scrub trees 
seem to confine themselves to particular species, and are constant 
in their habits; but those forming lerp-scales upon the Eucalypts 
have a much wider choice of host, and adapt their structures to 
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the shape of the leaf. Thus Rhimeola eorniculata^ which fornm 
its slender horn-coloured lerp on several different Eucalypts, has 
been collected recently at Dubbo on Eucahfptm tereticornh^ var. 
dmlbafa, and E» giderox^lon, at Young on E. /eretieornis, and at 
Condobolin on E, melliodora and E. rontratM. 

On further examination 1 tind that Eriopgylla gracilU 
cannot be correctly referre<l to that genus, but must be placed in 
Aphalara^ as the stalk of the subcosta is not as long as the stalk 
of the cubitus. The figure of the wing given in PI. xiv., fig. 11, 
is correct, but the description of the wing in the particular men- 
tioned is wrong. 

Ruinocola nujkipknnis, n.sp. (Plate iv., fig. 1). 

Early stages and life-history unknown; imago cauglit in sweep- 
ing low scrub. 

Imago, — Length 0*075 inch, antenna? (?). General colour bright 
re^idish-brown, with dark brown marks in centre of proRotum 
and on alidominal segments, legs oohreous, wings hyaline, with 
the whole of central portion clouded witli black; nervures light 
brown. Head with eyes not quite as broad as thorax, deeply 
angulated behind, fiattenad, with a deeply impressed fovea on 
either side of the deep median suture, parallel behind eyes, arcuate 
on either side, behind basal Joint of antenn« forming a blunt 
tooth l>eside front of the eyes, rounded and lobed in front. Paco 
lobes broad, rounded, fringed with fine hairs. Antennsa with Ist 
and 2nd joints very stout, short; rest wanting. Eyes very large, 
flattened; central ocelli very small, lateral ocelli close to upper 
angle of eyes. Thorax : pronotum angulated on front margin, 
sloping to rounded tips, liearing a row of five fovete and truncate 
behind; dorsulum small, rounded in front, produced into a blunt 
tooth on sides, eloping to a truncate apex; mesonotum large, 
arcuate in front, broadly rounded on sides and hindmargin; 
scutellum small, angular and truncate in front Legs stout, long, 
tibim of hind pair dilated at apex and armed with a row of short 
black spines, with a pair of similar ones in the apex of 1st tarsal 
Joint. Wings long, slender, rounded at tips, more than thrice as 
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]ot]g an broad, primary 6talk Bhort, Btout; stalk of HUl>costa short, 
RH long as that of cubitus; subcosta running so close to the costal 
tiervure that it almost touches; radius long, curving downwards 
at tip; upper branch of cubitus long, straight, upper and lower 
forks short, of nearly ecjual length; lower branch of cubitus long, 
upper fork short, rounded, lower fork very short, sliglitly curved; 
clavus slender, ciavicAl suture lung, slender, Abdomen long* 
Genitalia : (§) upper and lower valves short, pc»inted. 

Hah. — Dandenong, Victoria (C. French, Junr.; one specimen). 

Rhirocola MUtTiooLOK, n.sp. (Plates iv., %. 2; v,, fig. 14). 

Early stages and life-historyunknown; iuiagocaught in sweeping. 

hnago . — Length 0*0725, antenme 0*01575 inch. General 
colour bright reddish-brown; centi'e of prothorax, head, legs and 
antennte yellow, apical joints of latter fuscous; face lobes red; 
alxiomina) segments black, the segmental divisions barred witli a 
fine line of red; wings slightly opaque, clouded in a regular 
pattern along hind half and tip of forewings with dark brown, 
inner nervui^es pink. Head with eyes nearly as broad as thorax, 
almost truncate in front, with a slight median suture and small 
fovea on either side, deeply arcuate on hind margin. Face lobes 
turned <lown, large, broad, rounded at tips, witli an angular cleft 
between, clotherl with long hairs, Antenhce short, 5rd joint 
longest, 9th-10th short, slightly thickened and rounded at tip. 
Eyes large, hemispherical, standing out on sides of head; central 
ocelli in contact with face lobes, lateral ocelli well on hind margin 
of eym. Thorax : pronotam angulated in front, sloping dow n 
on either side, forming a rounded lobe at the extremities, in line 
with the eyes; dorsuium broad in centre, running to a point on 
aides, truncate in centre of hindmargin; raesonotum large, convex, 
brogd, swelling out, and rounded on sides; scutellum broad, some- 
what quadrate. I^egs stout, hind pair long; tibial spines not 
conspicuoua. Wings long, slender, more than thrice as long as 
broad, carved at base in front, broadly rounded at tip, and 
slightly concave on hind margin, primary stalk stout, stalk of 
aubcosta shorter than stalk of cubitus, costal cell elongate, sub- 
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costal forming a long slender atigma-like cell running into costal 
norvure before reaching tip of wing; radius long, curving down 
just below top of wing; upper cubital branch long, upper fork 
longer than lower, lK)th turning downward below tip; lower 
cubital branch short, upper fork long, curving round, lower fork 
very short and transverse. Abdomen long, slender, sharply 
arcuate on dorsal surface at the extremity, with an oval valve or 
process in the curve. Genitalia : ($) upper and lower valves 
short, rounded at tips, with a stout spine-like ovipositor produced 
beyond thorax. 

Hah, — Dandenong, Vic. (in sweeping low scrub; C. French, 
Junr.); Rylestone, N.S.W. (W. W. Froggatt). 

Five specimens were sent from Victoria, captureti on the 28th 
-of October, when sweeping with a net. I collected four speci- 
mens in the same manner about the same time of year. This 
species in general form of wings and coloration comes near R, 
marmomta from the Blue Mountains, but, among other ditt'erenoes, 
jias very short antenme, whereas R, mnrmorata has extra long 
ones. 

Aphalara piiAViLABRis, n.sp. (Plate iv., fig. 3). 

Early stages and life-history unknown; imago caught in sweep- 
ing low Eucalypt scrub. 

Itna(/o , — Length 0*07, antennae 0*0225 inch. General colour 
reddish-brown mottled with yellow, face lobes pale yellow ; 
antennro, legs, upper surface of dorsulutn, mesonotum and sou- 
tellum pale ochreous-yellow; upper surface of head rich reddish- 
brown; wings hyaline, with a transverse band of black crossing 
them, enveloping stalk of subcoata, base of cubital branches, 
bounded on the inner margin of cubital stalk and both bifurca- 
tions of lower branch of cubitus; rest of nervures light oohreous. 
Head with eyes twice as broad across as long, flattened, with dis- 
tinct median suture, no fovea, and broad angular cleft in front, 
sloping down on either side to eyes which are slightly arcuate 
behind. Face lobes large, broad, rounded and close to tips. 
Antennae long, 1st and 2nd joints very short, 3rd very long, rest 



BY W^LTEB W. FROGGATT. 


319 


of nearly imiform length, decreasing in length to apex. Eyes 
very large, rounded on the outer margins, somewhat reniform in 
shape; central ocellus very small, at extreme base of median 
suture; lateral ocelli large, in line with hind angle of eyes. 
Tliorax : pronotum of uniform width, broadest and rugose at 
extiY^mitiea, arcuate behind; dorsulum short and broad in propor- 
tion, rounded in front, sloping on sides to hindmargin; mesonotum 
large, arcuate in front, swelling out on either side of dorsulum, 
angulated at extremities, and rounded behind to junction with 
small oval scutellum. Leg«( rather short and stout. Wings 
nearly thrice as long as broad, coming to almost an acute point 
at tip; primary stalk moderately long; stalk of suboosta short, 
but longer than stalk of cubitus, forming a slender well-defined 
stigma or subcostal cell; radius long, running close to costa and 
coming out exactly at tip of wing; stalk of cubitus very short, 
upper branch of cubitus long, upper and lower forks long, forming 
a large cell, upper one longest; lower branch of cubitus short, 
upper fork long, curving round, lower fork rounded and cunnng 
inward at tip; clavus stout, clavioal suture long and distinct. 
Abdomen broad, coming to a point at tip. 

^a6,-~Ryl8tone, N.S.W. (W. W. Froggatt). 

Apha 1 )AR.a obscuRA, n.sp. (Plate iv., fig. 4). 

I 

Larva dull yellow, eyes red. Head large, broadly lobed in 
front on either side, antennie standing out from eyes, pointed at 
apex ; thorax forming three regular segments, abdomen not as 
long as thorax, rounded at apex and fringed with short spines 
round the extremity. 

Pupa with dorsal surface ochreous, but so thickly blotched 
with brown that it shows only as a dorsal stripe down centre of 
head and thorax, lines behind head and wing-covers formii^ a 
square between the latter, and several transverse lines on basal 
half of abdomen separating these brown bands; ventral surface 
lighter brown, with abdominal segments marked with transverse 
bands of blackish spots. Head large, rounded in front, arcuate 
behind bi^e of antennie, rounded behind; eyes large; antenna* 
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nhort, pointed at apex. Tliorax short, broad, wing-covers large, 
broad, rounded at tip; abdomen elongate-oval; legs short, stout. 

/mugro.— Length 0*0425, antennie 0*01 inch. General colour 
ochreous, with darker chestnut markings on head and thorax, 
antennie fuscous, lighter on segmental divisions, eyes bright red, 
ocelli yellow, four broad transverste bands across inesonotum. 
Wings semiopaque, finely coriaceous, nervures yellow. Head 
broad, turned down and lobed in front, with a dark median suture 
and fovea on either side; deeply arcuate behind. Face lobes 
hidden from above, large, stout, conical, hairy. Antennie rather 
short, 1st joint very broad, 2nd short, oval, 3rd longest, 4th-7tb 
short, 8th longer, Dth-lOth short, pointed at apex. Eyes very 
large, reniforin; lateral ocelli veiy small, on lower angle of eye; 
central ocellus small, hidden from above. Thorax : pronotum 
curved, ribbon-shaped, impressed with three dark spots; dorsulum 
^indie-shaped, rounded in front, tapering to extremities; meso- 
notum large, truncate on lx>th sides, rounded on outer margins; 
seutellum arcuate in front, with spine on either side of front 
margin. Legs short, stout, tibi® long, slender, with apex slightly 
dilated, and armed with six short black spines. Wings broad, 
rounded at tips, coriaceous, a little more than twice as long as 
broad; primary stalk short; stalk of subcosta not as long os stalk 
of cubitus; subcosta long, indistinct, forming no true stigma; 
radius long, straight, curving slightly at extremity, coming out 
just above tip of wing; stalk of cubitus long, upper branch of 
cubitus very long, upper and lower forks forming a slender cell 
just below tip of wing; lower branch of cubitus long, upper fork 
long, bow-shaped, lower fork verj' short. Abdomen short, pointed 
to tip. Genitalia: (J) large, broad, sabre-shaped, upper and 
lower valves finely pointed. 

National Park, Sydney, N.S.W. (on EuGalyffiu$ «p.; 
W. W. Froggatt). 

AfIULARA LSFTOSPKSUl, n.sp. 

Larm semitransparent, thickly enveloped in a mass of white 
wooMike filaments; eyes yellow; tip of antenn®, tarsi and rostrum 
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fuscous; centre of abdomen bright yellow. Head lobed in front, 
large, antenusB standing out in front; abdomen short, broad, 
rounded at tip. 

Pupa pale yellow tinged with green; antennje, legs, blotches 
on cither side of head, wing-covers, six blotches between them,, 
and hve transverse lines and apical portion of abdomen dark 
brown. Head slightly arcuate in front, sharply curved down on 
sides to projecting eyes. Thorax short, as broad as head; wing- 
covers short, oval. Abdomen short, broadly rounded, and some- 
what arcuate at tip; apical portion covered with fine close net- 
like corrugations. 

Inhogo , — Length 0*057 5, an tannic 0*1375 inch. General colour 
pale yellow, centre of abdomen red when view^ed from above, tip 
of antennas and fine markings on head, thorax and abdomen light 
brown. Head broad, deeply lobed in front, median suture deep, 
arcuate on aides and base. Antenme short, standing out in front, 
3rd joint very long, 4th short, apical ones slightly swollen. Face 
lobes short, brood, rounded at apex, turned down and deeply cleft. 
Eyes large; central ocellus well down on front of median suture, 
lateral ocelli near hind margin of eyes. Thorax : pronotum 
ribbon-shaped, coming to a point at centre, arcuate on aides and 
base; doraulum prominent, broad, an gulated on sides; mesonotum 
large, rounded on sides. Wings mgi*e than twice as long as 
broad, not as long as usual, rounded at extremities; primary stalk 
short, stalk of subcosta shorter than in other species, subcostal 
nervure indistinct, forming an irregular cell, thickened at tip; 
stalk of cubitus twice as long as subcostal stalk; radius long, 
curving down; upper branch of cubitus long, upper and lower forks 
forming an angulated cell smaller than lower cell formed by 
furcation of lower branch; clavioal suture very stout and distinct. 
Abdomen wedge^haped, rather long. Genitalia indistinct in 
forming two fine points in $. 

Haby — Frankston, Vic. (on Leptoipermum laevigatum ; C. 
French, Junr.). 

The laryie and pupse of this species swarm over the tips of the 
foliage of the tea- tree buehes, covering them with the white wool 
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like fllaments under which they hide. Mr. French says : — “My 
clothes were quite white, and hundreds of the little creatures 
were crawling over my coat after pushing my way through the 
scrub,” 

Cardiaspis rubra, n.sp. (Plate v., figs. 1 and 3). 

Early stages and life-history unknown; imago collected on 
scrub. 

Imago . — Length 0*08, antennas 0*0175 inch. General colour 
bright red, mottled with dull reddish-orange and ochreous on 
head and thorax; centre of vertex, legs, antennae, edges of pro- 
notum, two blotches in centre of dorsulum and five on mesono- 
turn blackish; abdomen red, deepl}^ banded with black, wings 
slightly opaque, nervures rose-red. Head small, arcuate behind, 
rounded and slightly lobed in front, with distinct median suture 
and deep fovea. Pace lobes large, spatulate at apex, open at base 
but in contact at tips. Antennae short, 4th-9th joints short, apex 
slightly thickened. Eyes large, truncate on inner margin; cen- 
tral ocelli small, lateral ocelli small. Thorax : pronotum ribbon- 
shaped, curved in front, an impressed fovea near each extremity, 
slightly raised on hind margin; dorsulum convex, very short, 
broad, rounded to a blunt point at extremities; mesonotuxn large^ 
arcuate in front, somewhat truncate on sides, rounded from hind 
angle; scutellum large, rounded behind. Legs stout, tibim long, 
terminal joint of tarsi large. Wings elongate-oval, more than 
twice as long as broad; costal nervur© thickened at base to 
stigma; primary stalk short, stalk of subcosta a little shorter 
than stalk of cubitus; subcosta running in costa with well- 
defined stigma; radius emerging above tip of wing; upper branch 
of cubitus long, straight, upper fork shorter, emerging just below 
tip of wing, lower fork shorter, turned down; lower broach of 
cubitus not as long as upper fork; lower fork short, turning down, 
clavus stout, clavica] suture slender. Abdomen very short, broad, 
terminating in rounded tip. Genitalia in $ forming two short 
valves, 

FaJ*— -Mt. Wellington, Hobart, Tasmania (on Eucoutyptij^ 
coccifera; A. M, Lea; two specimens $), 



13V WALTKa W. FKOGGATT. 


323 


Bfokdylabfib HitUBUTCB, D.sp. (Plates ir., fig. 6; v., fig». 4 and 5). 

Z«rp convex, rounded, broadest aoroas centre, light chocolate 
brown, of a laminated structure, closely attached all round the 
edges to a leaf, with a fiange at base, the whole of the central 
portion of the lerp clothed with curled filaments, booked or 
turned down at tips; lines in length. 

Pupa . — General colour bright red, thorax dull yellow; blotches 
behind eyes, spots on dorsal surface of thorax, wing-covers, tarsi, 
bases and tips of antenna, and apex of abdomen black. Head 
small, rounded in front; antennie moderately long, slender, stand- 
ing ont in front of head; eyes large. Thorax long, not wider 
than base of head; legs short; abdomen swelling out from tip of 
wing-covers, rounded to apex. 

Imago . — Length 0*085, antennse 0 025 inch. General colour 
reddish-brown; head, pronotum, outer margins of dorsulum and 
soutellum light yellow ; abdomen barred with black down the 
centre of each segment; antennae and legs ochreous, except tho 
tips of the former, which are fuscous; wings slightly opaque, 
nervures light brown. Head arcuate in front, sloping down 
behind base of antennas, rounded liehind eyes; flattened on summit, 
with a dark median suture, and a very slight fovea on either side. 
Face lobes very long, slender, rounded on the tips, and separateri 
to near base. Antennas short, thickened, thickened also at tip; 
1st joint very short, broad, 2nd small, the following ones longer. 
Eyes large, flattened, deeply arcuate on inner margins; central 
ocellus small, at base of dorsal suture; lateral ocelli small, on 
upper edge of margin of eyes. Thorax: prothorax ribbon-shaped, 
curved, with a slight fovea on either side in line with lateral 
ocelli, broadest and rounded at the extremities; dorsulum short, 
broad, rounded in front; mesonotum large, slightly arcuate in 
front, rounded on aides and behind; scutellum arcuate in front, 
with a slight spur on either edge, but rounded behind, overlapping 
^ mesonotum. Legs moderately long; hind tibiie swollen at 
^x and armed with stout spines. Wings rounded on front 
margins, pointed at apex, more than twice as long as broad 
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primary stalk short, curved ; stalk of subcosta long, subcosta 
forming a long slender cell or stigma running about two-thirds of 
length of costal ncrvure; radius long, running close to costa and 
terminating at tip of wing; cubital stalk short, upper branch of 
cubitus long; upper and lower forks long, forming a large cell; 
lower branch long, upper branch long, curving upward and then 
down; lower fork long, curving outward; clavUs stout, clavical 
suture long, well defined. AV>doraen large. Genitalia indistinct. 

Hab. — Thirroul, N.8.W. (on leaves of Eucalyptus robusta\ W. 
W. Froggatt). 

Bpondylaswb wiono-cixcTA, n.sp. (Plate v., figs. 2 and 6). 

. Early stages and life-histor}^ unknown; imago taken in sweep- 
ing Eucalypt scrub. 

Imago . — Length 0*08, antennae 0*025 inch. General colour 
rich yellow variegated with black; head yellow with lines round 
the edges, niedian suture, fovea, and centre of eyes black; 
antennae and inner portion of face lobes fuscous; black blotches 
on either side of dorsal surface of thorax forming two irregulj^ 
parallel bands, with two lighter blotches on front margin of pro- 
notum; legs marked with black on thighs, tarsi fuscous; abdomen 
more black than yellow on dorsal surface; wings semitransparent, 
nervures horn-colour. Head narrow acrcwia, arcuate behind, 
turned down and flattened in front, with a deep fovea and median 
suture, deeply cut out in centre, and coming to a sharp angle on 
either side between antennae. Face lobes very long, slender, 
almost cylindrical, rounded at tips, lightly clothed with fine hairs. 
Antennae short, Ist joint short, stout, 2nd short, 3rd longest, 4th- 
8th slender, nearly of equal length, 9th shorter, 10th short, 
rounded at tip. Eyes vei^ large, standing out on sides of head; 
central ocelli small; lateral ocelli large, bright wax -red. Thorax : 
pronotum not reaching to outer margins of eyes, curved in front, 
narrow, rounded at extremities, a fovea in blackish blotches on 
either side; dorsulum very small, irregularly oval, coming to a 
blunt point at sides; mesonotum large, swelling out, arcuate in 
tront, coming to a rounded point on sides; soutellum light yellow, 
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rounded l>ehind Lege long, thighs stout. Wings long, slender, 
rounded at tips, more than thrice as long as broad. Primary 
stalk long, costal nervure at base thickened; stalk of subcosta 
long, subcosta turning up and then forming a long slender stigma; 
radius long, slender, turning downward to tip of wing; stalk of 
cubitus short, upper branch of cubitus as long as upper fork, 
tipper and lower forks forming a long narrow cell, turning down* 
ward; lower branch of cubitus short, upper fork long, curt'ing 
round, lower fork long, curving down. Clavus stout, clat ical 
suture very fine. Abdomen long, slender, blunt and round to 
tip. [Genitalia damaged]. 

Wellington, Hobart, Tasniania (on Eumlyptm 
coixifara; A. M. Lea; two specimens ^J). 

Tiika WBLHNOTONI33, n.sp. (Plate v., figs. 6*7), 

Imago . — Length 01 4, anteunm [1 broken]. General colour 
reddish-brown to chestnut with yellowish markings, aWomen and 
genitalia red marked with black on dorsal surface; wings semi- 
opa([ue, pale horn-colour, with a darker smoky shade on apical 
portion, nervures reddish-brown. Head nearly truncate behind, 
turned down in front, a distinct median suture, and several small 
black marks in fovea on either side; arcuate in front, and pro- 
duced into a broad angular point on sides. Face lobes broad, 
very short, hidden from above. Antennw [broken at tip], 1st and 
2nd joints short, broad, the rest slender. Eyes large; central 
ocellus hidden when viewed from above, iaterid ocelli small, close 
to upper margin of eyes. Thorax : pronotum ribbon-shaped, 
narrowest at extremities, hind margin slightly curled up; dorsu- 
lum hexagonal; mesonotum Iftrge, arcuate in front, rounded 
behind, centre black with chestnut on either side; scutellum 
elongate-oval .Legs short, femora stout, tibise short; tibial spines 
small Wings nearly thrice as long as broad, not quite so acute 
at apex as in other species; primary stalk short; stalk of subcosta 
long; stigma rather long; radius long, curving up slightly at tip; 
stalk of oubitas long, upper branch curved, upper and lower forks 
forming a slender cell below tip of wing; lower branch of cuhitue 
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short; upper fork long, lower fork curved in at tip; clavus stout, 
long; clavical suture slender. AMomen short. Genitalia in 9 
long, slender, sabre-shaped. 

Hcth . — Summit of Mt, Wellingt^m, Tasmania (on Eucalypti t 
coccifern; A. M. Lea; three specimens, 9 ). 

PsYLLt ACAClAC-OBAnBAm, n.sp. 

Larm semitransparent; eyes reddish-brown; centre of abdomen 
tinged with yellow. Head large, irregularly rounded in front; 
antennie stout, standing out in front. Thorax long, quite as 
broad as head. Legs short, stout. Abdomen swelling out behind 
thorax, rpunded, broad, and flattened at tip. 

Pupa pale green, shaded with yellow; antennoj fuscous; ej'es 
reddish-brown; two large fuscous patches on head, and ten spots 
and four stripes of the same colour on thorax; legs ochreous, 
shaded with fuscous; wing-covers dark brown, large, projecting; 
basal portion of abdomen marked with three interrupted slender 
brown lines and apical portion uniform brown. Thorax large, 
swelling out behind head, broadly rounded on sides. Abdomen 
irregularly rounded to tip, fringed with stout hairs. 

Imago , — Length 0'0376, antennse 0*0075 inch. General colour 
of head, thorax, legs and base of antennse dull yellow; abdai^gM^^ 
bright green ; wings semiopaque, horn-coloured, nervureflS' pale 
yellow. Head not quite as broad as thorax, somewhat flattened, 
arcuate behind antenna), slightly lobed in front, a distinct median 
suture and a small impressed fovea on either side. Face lobes 
short, broad, angular, deeply cleft in front, somewhat hidden from 
above. Antennie moderately long, slender; 1st joint stout, 2ncl 
short, 3rd long, the rest uniform, ending at tip in a distinct club. 
Eyes large, projecting; central ocellus small, lateral ocelli in line 
with middle of eyes, Thorax : pronotum ribbon-shaped, curved 
in front, showing two dark foveas on either side; dorsulura rounded 
in front, coming to a point at extremities, truncate at hind mar- 
gin; mesonofcum very large, convex, broad in centre, narrower on 
either side; scuteilum small, arcuate in front. Legs slender. 
Wings semitransparent, broadly rounded at tips, more than twice 



BV WAtTEB W. FBOGOATT. 


827 


BH long as broad; primary stalk curving up; stalk of suboosta long, 
suboosta forming a long slender stigma; radius short; stalk of 
cubitus short, upper arm curved upward, short; upper and lower 
forks turned down, forming a long cell a little shorter than the 
arm; stalk of lower arm of cubitus rather long, upper fork long, 
curving round, lower fork curving inward; clavus slender; olavi- 
cal suture very distinct. Abdomen long, slender. Genitalia: 
(c^) lower genital plate rounded beneath; forceps short, straight 
and thick; penis small; upper genital plate finger-shaped, bent 
forwards at tip. 

Hah, — Hobart, Tasmania (on foliage of Acacia detdbcUa; A. M. 
Lea). 

PsYLLA GRACILIS, n.sp, (Plate iv., fig. 7). 

Imacfo , — Length 0*065, antennse 0*0325 inch. General colour 
light green, slightly tinged with yellow on head and thorax, eyes 
light brown; antennie, except tip which is fuscous, pale ochreous; 
legs of the same colour, with tarsi fuscous; wings transparent, 
nervures light-coloured. Head broad, swelling out, and rounded 
in front, deeply arcuate behind, with a slight median suture and 
shallow fovea on either side. Face lobes closed from base, large, 
broad, projecting, rounded at apex. Antennas long, slender; 1st 
joint stout, swollen; 2nd short, cylindrical; 3rd very long; 4th-8th 
slender, decreasing to apex; 9th-l0th short, slightly cluhWd* 
Eyes reniform; central ocellus very small, almost hidden from 
above, lateral ocelli rather small. Thorax : pronotum narrow, 
curved, deeply arcuate behind, rounded on sides, reaching to hind 
margin of eyes; dorsulum short, broadly rounded in front, 
truncated, and narrow at extremities, nearly transverse behind; 
mesonotum large, broad, nearly truncate in front, and produce<i 
into rounded lobes on the sides, sloping down an<l rounded to 
apex, scutellum small. Legs rather long, tibia) slender, tarsi 
small. Wings long, slender, rounded to tips, nearly thrice as 
long as broad; primary stalk stout, turning upward; stalk of sub- 
oosta long, no distinct cross vein, but costa forming a long slender 
cell; radius long, curving upward and emerging above tip of 
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wing; cubital stalk short, upper branch of cubitus long, curving 
upward, upper and lower forks forming a long slender cell below 
tip of wing, lower branch of cubitus long, upper fork long, curving 
upward and round, lower fork short, turning inward; clavus short. 
Abdomen rather short and stout. Genitalia : ( 9 ) upper and 
lower valves forming short blunt processes. 

Hob. — Condobolin, N. 8 .W. ^on Acacia p^ndula ; specimens 
obtained by shaking; W. W. Froggatt). 

This is one of the free psyllids which run about on the branchlets 
singly and never cluster together in communities. Though I 
have never bred them from the larvw, I have noticed a stout 
green pupal and larval psyllid thickly coated with white filaments 
on the tip of the alxlomen, which hides among the leaf-stalks; 
this is probably the immature form of the insect. 

PsYu^A ACACiiE-JUNiPisRtK 4 K,n.sp. (Plates iv., fig, 8 ; v., fig. 10), 

Pupa . — General colour yellow, tips of antennee and tarsi fus- 
cous, eyes bright red. Head rather small, rounded in front, 
arcuate behind; antennoe rather long, standing out on side of 
head. Thorax large, swelling out behind, wing-covers projecting 
on sides of abdomen. Legs short. Abdomen large, constricted 
at base, swelling out, oval, rounded to tip, which is clothed with 
o few stout hairs along hind margin. 

Imago . — Length 0*025, antennie 0009 inch. General colour 
block on dorsal surface, with legs and antennm mottled with dull 
yellow; eyes bright red; abdomen ochreous, mottled with dark 
brown, forming short irregular bands across centre; wings pate 
ochreous, with a large angular white patch in centre of front 
margin, the rest black or mottled with black. Ventral surface 
fuscous, central portion of abdomen pale straw-yellow. Head 
narrow, almost truncate behind, depressed and rugose, an indis- 
tinct median suture, brolly lobed in front. Face lobes very 
email, short, rounded, surmounted with a stout bristle. Antennis 
rather short; Ist joint fusoous, short; 2 nd ochreous; 3rd longesti 
tipped with fuscous; 4th-9th of uoiform length, clouded at apex; 
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10th Hnmll, »urtnount«d with two short whit© bristles. Eyes 
large^ hemispherical, standing out on sides of head ; central 
ocellus in line with base of antennee; lateral ocelli in centre of 
hind margin of eyes. Thorax : pronotum narrow, not reaching 
to outer edge of eyes; dorsulum broad, rounded in front, nearly 
arcuate behind; mesonotum large, projecting, but slightly depressed 
at summit; soutellum rounded. Legs moderately long, thighs 
thickened in centre, tibies slender, swollen at apex and arme<l 
with short black Mpines round the extremity, an additional short 
spine on the apex of hrst tarsal joint. Wings short and broad, 
twice as long as broad, rounded from tip to hind margin, costal 
nervure very stout; primary stalk stout, long; stalk of subcosta 
long, sul)costa running close to costa and forming a long slender 
stigma, radius long, running close to costal and coming out above 
tip of wing; stalk of cubitus very short; upper branch of cubitus 
turning upward, upper and lower forks forming a narrow angular 
cell above tip of wing; lower branch of cubitus long, curving 
upward, upper fork long, curving round, lower fork rather long, 
curving outward at tip; clavus short, stout, clavical suture distinct. 
Abdomen of 9 long, slender, coming to a point; of ^ short, 
wedge-shaped, clothed at tip with tine hairs. Genitalia : ( 9 ) 
coinpo^ of two, short, pointed, black valves. 

J/ab . — Botanic Gardens, Sydney, N.S.W (on Acacia juniper ina; 
J. Jones). 

The larva* and pupae infest the tips of the foliage of the small 
prickly wattle, causing the leaflets to become turned down into 
little rosettes, just as if they had been attacked by aphids. 

TmozA TASMANiBXflis, n.sp. (Plate V., flg. 13). 

Larva black, eyes oohreous, central dorsal line and segmental 
marks between head, thorax and abdomen well defined, pale yellow; 
very concave, thickly covered with a white floury secretion, 
<»uter margin fringed with whit© woolly flocculent filaments. 
Genaml form oval, but when crawling about the abdomen is 
turned up behind Tips of antennte and legs dark brown; under- 
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surface of head and thorax dull white; abdomen light green with 
a yellowish tint, wrinkled and convex Legs short, stout. 

—Length 0*085, antennie 0*025 inch. General colour 
of head, antennie, upper surface of thorax and abdomen black; 
legs dark brown, with lighter markings on the joints. Ventral 
surface of head, thorax, and tip of abdomen ochraoue, the rest 
pale yellowish-green. Wings dull opaline, nervures dark brown, 
tinged with yellow at base. Head small, lobed and deeply cleft 
in front, rounded to eyes, arcuate behind. Face lobes very short, 
broad, rounded, clothed with fine hairs. Antennse long, slender, 
filiform; 1st joint short, broad; 2nd short, cup-shaped ; 3rd-8th 
irregular, slender; 9th swollen at tip; 10th very short and swollen. 
Eyes very large, rounded on sides, angular on inner margins; 
lateral ocelli in line with hind margin of eyes; central ocellus at 
at apex of median suture. Thorax : prothorax very narrow 
behind, curving round, forming a lobe on either side behind eyee; 
dorsulum large, rounded in front, sloping on sides to a point on 
outer margins, with a small Touudod lobe behind in line with base 
of wings; mesothorax broad, arcuate in front, sloping on skies 
and rounded behind; scutellum large, rounded. Legs i femora 
short, stout, rounded; tibiie of fore and middle legs short, hairy; 
those of hind pair longer, with the apical edge fringed with fine 
black spines; tarsi very short and broad, claws large. Wings 
nearly thrice as long as broad, finely coriaceous, broadly rounded 
at apex, nervures thick, primatj stalk long, costal cell nearly 
transverse at apex; stalk of subcosta very short, radius long^ 
upper branch of cubitus long, curving downwai'd, upper and 
lower forks nearly of equal length, forming an angular cell, 
upper fork emerging at tip of wing, lower branch of cubitus not 
quite as long as lower fork; upper fork long, curving round, clavus 
short and stout Abdomen short, tapering to apex. Genitalia ; 
(^ ) longt tubular, . lower genital plate short, broad, rounded ; 
forceps short, cylindrical, curved inwards; upper genital plate 
long, cylindrical, standing straight out above point of abdomen. 

ffad. — Hobart, Tasmania (galls on J^f*caiyptuif ampffdalina; A. 
M. Lea). . 
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This appears to be one of the commonest gall-producing speciew 
in Tasmania. I have had a number of specimens all on the 
sfime species of slender- leaved “ Mallee Gum/' The galls are 
produced by the larvee attacking the upper surface of the leaves, 
which become thickened, little circular rosettes forming round 
each larva; these swelling out, side by side, often coalesce and 
cause tile infested leaf to curl right round into an aborted mass, 
carrying from two to thirteen which when crowded together are 
much smaller than isolated specimens which measure up to 2 lines 
in diameter at the base and 2 lines in height. The basal attach- 
ment to the leaf is circular, flattened on the under surface of the 
leaf, the apical portion bearing a circular boss in the centre 
surrounded with a number of irregular, truncate, fleshy tubercles 
or fine finger-like projections, forming a rosette-like structure. 
The enclosed chamber is of an irregular rounded form, smooth, 
shining, with a conical point at the apex below the button. The 
galls split on the upper surface when the enclosed pupa is ready 
to make its final pupation and come forth as a perfect insect. 

Tuioza dobsoki, n.sp. (Plates iv,, fig. 11; v., fig.^15). 

Pupa black on dorsal surface, with lines on head, thorax and 
segmental divisions of abdomen reddish-brown; antennee and legs 
fuscous, eyes (lark brown, ventral surface light reddish-brown. 
The short, broad, cephalic portion enfolded on the sides by the 
thoracic shield, with a dorsal stripe down the centre of both; 
vring-covers only swelling out towards base of aWomen, the latter 
imnded to apex. The whole forms a broad, convex shield, 
fringed with short semitransparent spines, and lightly clothed 
with white fioury dust. 

Ima^o . — Length 0-07 5 inch, antennae [1]. General colour 
dark ohestnut-brown, with stripes and bars of light brown on 
dorsal surface, wings s«mitranspat*ent, neryures brown. Head 
longer thAn usual in proportion to width, flattened on either aide 
of median suture, deepl}* arcuate behind, arcuate in front. Face 
lobes large, brood, rounded at tips. [Anfennie wanting]. Eyes 
large, projecting* rounded on outer edges: central ocellus at apex 
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of median suture> lateral ocelli well up on hind margin of eye^. 
Thorax ; pronotum almoHt angular in front, tapering off on Hides; 
dorsulum broad in centre, rounded on Mide«, tapering to extremities; 
mesonotum large, arcuate in front, rounded behind; scutelluiu 
large* LegH Htout, femora thickened, tibia*, long, tarnal joints and 
claws large. Wings long, slender, rounded at tips, nearly four 
times as long as broad; primary stalk very long; stalk of subcosta 
short; radius short, upper branch of cubitus curving downward, 
the upper and lower forks of equal length, forming a small angular 
cell, upper one emerging just above tip of wing, lower branch of 
cubitus rather long, upper fork long, curving round, lower fork 
short, curving in at apex; clavua stout, clavical suture slight; 
granulated atrice indistinct. Abdomen slender, rounded at a|)ex. 
Genitalia.: {^) short and broad ; lower genital plate broad, 
rounded, and fringed with fine hairs; forceps short, broad; upper 
genital plate long, slender, finger-shaped. 

JVa6*— Mount Wellington, Hobart, Tasmania {on foliage of 
Euca^ypttm ntnygdalina] A. M* l«a). 

The larvae attack the slender leaves, catming them to curl 
round, tliicken, and become brown; each larva buried in the tissue 
forms an irregularly rounded blister, in the centre of which it 
remains in a cell, sucking up the sap until ready to emerge 
through the upper surface of the aborted leaf, which cracks and 
opens. Generally an infested leaf contains so many larva) that 
the galls touch one another in regular rows. 

Trioza OhZXftiM, n.sp. (Plates iv*, fig. 11; v., figs. 11 and 15). 

Lo/rm semitransparent, a faint touch of yellow in abdomen, 
eyes red. Head and thorax perfectly rounded, antennie standing 
out like two little points; abdomen broader and Battened. 

Pupa pale yellow, sometimes with a greenish tint. Head small, 
narrow, rotinded in front, truncate behind; antennaa very short, 
stout at base, curving round like a ram’s horn; eyes large, dwk 
brown, not projecting* Thorax large, swelling odt in fronts 
rounded on sides, slightly keeled down the centre; wing-oovers 
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large, not projecting; legs sljort and stout, the whole finely fringed 
with cilia* Abdomen large, swelling out behind. 

[nifujo . — Length 0*06, antenn® 0*01375 inch. General colour 
pale gi*een, tips of antennse and tarsi fuscous, eyes silvery; wings 
hyaline, finely crenulated; nervui*es semitransparent. Head small, 
eyes nearly as broad as thorax, arcute behind, truncate in front, 
with a slight median suture. Face lobes short, broad at base, 
angular, clothed with fine hairs. Antennie moderately long, 
standing out on front of head, very slender; l8t-2nd short, broad, 
3i*d very long, 4th-8th shorter, 9th-10th short, slightly thickened. 
Eyes very large, projecting; lateral ocelli large, situate about the 
centre of Jiind margin of eyes, central ocellus very small. 
Thorax : pronotum very narrow, sharply rounded in front, swell- 
ing out. liehind eyes; doi*sulum short, broad, rounded and projecting 
in front, produced into a slight spine at extremities, and rounded 
l^ehind; mesonotum somewhat large, flattened at apex, angular at 
extremities, and rounded behind to the broad scutellum. Legs 
long, femora stout; tibiie long, slender, slightly hairy; tarsi long, 
slender. Wings nearly thrice as long as broad, more broadly 
rounded at tips than usual; primary stalk long; stalk of subcosta 
short; radius long, but not reaching tip of wing; upper branch of 
cubitus long, turning downward, upper fork longer than lower, 
emerging below tip of wing, with lower fork forming a small 
angular cell; lower branch of cubitus transverse, upper fork 
swelling out, rounded, lower short; clavus stout; clavical suture 
slight; centre of cells on hind margin indistinctly marked with 
the usual fine stri®. Abdomen long, slender, segments distinct. 
Genitalia : (j) upper and lower valves short, coming to a point 
at apex, finely serrate on edges and clothed with long hairs. 

Hah. — Hobart, Tasmania (on Native Musk, Oleai^ia sp.: A* M. 
Lea), 

The specimens of infested plants were received on August 12th, 
1901, with a number of nak^ iarvw and pup® in all stages of 
development clustered on the leaves of the terminal shoots, 
causing these to curl up at the tips; otherwise the plants did not 
eeem to be injured. 



334 


AUSTRALIAN PBVLUD.ii, 


Trioza TRiSTASiiB, n.sp, (PUtes iv., fig. 13; v., fig. 12). 

Lan)a light brown, with central portion darkest on dorsal 
surface, thickly clothed with floury secretion; fiat, slightly con- 
cave, circular, fringed with very fine semitransparent filaments 
truncated at tips. Segmental divisions and dorsal stripe from 
behind; head pale yellow, eyes and antennie hidden from above, 
only tips of tibice and tarsi showing beyond edge of shield. 
Ventral surface swollen, yellow. Head very small; antennse short, 
stout, turned in, and just projecting beyond edge of shield, ros- 
trum very short, brown at apex. Legs stout, swollen, tips of tarsi 
yellow, furnished with a circular disc at apex. 

Pupa not differing from the last larval stage except in size. 

Imago . — Lengtli 0*06, antennre 0*0175 inch. General colour: 
hetul, legs, antennm and thorax light reddish-brown; apical third 
of antennae fuscous, eyes purple, ocelli red, abdomen pale yellow. 
Wings transparent, nervures light brown. Head very short, but 
broad across, arcuate in front, lobed, a deep median suture, round 
at sides and deeply arcuate in centre of hind margin. Face lobes 
short, conical, hidden from above, clothed with hairs. Antenna? 
long, slender; lat, 2nd joints short, stout; 3rd longest: 9th- 10th 
short, thickened, rounded at apex. Eyes very large, hemispheri- 
cal; lateral ocelli close to hind margin of eyes, central ocellus fit 
base of median cleft, hidden from above. Thorax : pronotura 
slender and narrow at junction with head, rounded in front, 
truncate behiml ; dorsulum very prominent, convex, narrow, 
truncate in front, produced into a large blunt spine on sides, 
eloping behind to truncate apex; mesonotum large, deeply arcuate 
in front but swelling out on either side of dorsuluin, rounded 
l)ehind; scutellum large, angulated. I^gs very long, slender, 
clothed with fine hairs, femora usually thickened, tarsi large, 
apical margin of tibisB of hind pair furnished with two stout 
spines on inner edge. Wings long, slender, more than thrice as 
long as broad, primary stalk long, stalk of subcosta short; radius 
short, straight, coming out on upper margin of wing, forming a 
slender narrow pointed cell, upper branch of cubitus long, curving 
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upward, upper fork emerging above tip of wing, lower fork below 
forming an angular cell; lower branch of cubitus long, upper fork 
large, curving round, with lower fork forming a large cell; clavus 
atout, clavical suture indistinct, fine striae very distinct between 
cubital, and on 2nd cubital cell. Abdomen small, slender, deeply 
wrinkled on sides. Genitalia : ((J) short, stout, turned up over 
back; lower genital plate broad, rounded ; forceps short, with a 
curved black conical tip; upper genital plate large, swollen in 
center, curving inward at tips : ( 9 ) valves short, blunt. 

Hab. — Gympie, Queensland (on foliage of Trutania conferta; 
W. W. Froggatt). 

The larvie produce circular, squat, funnel-shaped galls upon 
the leaves, sometimes scattered and single, but frequentl}' so 
clustered together that the infested leaf becomes curled and 
aborted; many trees have nearly every leaf more or less infested. 
The base of the gall springs direct from the leaf, the larva being 
attached by its rostrum to the bottom, with the edges rising up 
and forming a saucer-like rim above its back, varying from pale 
green to yellow in colour, and measuring up to 2 J lines in diameter 
and in height above the leaf. At first sight, being covered 
with the white floury exudation, they might easily be taken for 
the galls of one of the Brachyscelinae. A number of specimens 
were bred out in October. 

Genus Obijbboltma, g.n. 

H^ad wide across, vertex produced into two slender points, 
closed or open at apex; face lobes wanting; antennse long, slender. 

Thorax : pronotum narrow, dorsulum very broad through 
centre, mesonotum and scutellum large and raised. Elytra very 
broad in proportion to length, curved round on front margin like 
a boW| rounded at apex; stalk of subcosta much longer than stalk 
of cubitus, subcostal cell and stigma wanting, radius long, 
emerging at tip of wing ; cubitus short ; furcations of l)oth 
branches long. 

The absence of face lobes places this genus close to Tyora, 
though the wings are very distinct. Type, Gdjerolyma rohmta. 
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Gkijerolyma ttOBU8TA, n.sp. (Platen iv., fig. 10; v ^ %. 9). 

/yua^a —Length 01, antennie 0'07 inch. General colour 
bright green, with yellowish tints; antennae and t^arsi fuscous, 
eyes reddish-brown; wings hyaline, nervures browii. Head witlt 
eyes as broad as thorax, arcuate on summit, a distinct median 
suture dividing apex of vertex which is produced into elongated 
points taking the place of face lobes, which are wanting; fovea 
in line with lateral ocelli. Antennaj very long, slender, standing 
out in front of head; l8t>2nd joints very short, stout; 3rd very 
long; 4th-8th slender, decreasing in length to apex; 9th-10tli 
slightly swollen, truncate at tip. Eyes largo, semiglobular, 
truncate on inner margin; central ocellus at apex 'of median 
suture, lateral ocelli close to hind margin of eyes. Thorax : 
pronotum narrow, ribbon-shaped, dorsuluni very brood in centre, 
rounded in front, tapering to apex; mesonotum large, slightly 
arcuate in front, rounded on sides; scuteilum broad, produced 
into a point on either side of front margin, and overlapping apex 
of mesonotum. Iregs stout, hairy: fore tibiie long, tibise of hind 
legs swollen at apex and furnished with six stout black spines, 
1st tarsal joint furnished with two smaller spines. Wings 
slightly more than twice as long as broad, curved on front 
margin, rounded at apex, and sloping in from centre of hind 
margin; primary stalk slender, curved upward; stalk of subcosta 
twice as long as stalk of cubitus; costal cell short, oval, stigma 
of ‘ subcostal cell wanting ; radius long, turning downward, 
emerging at tip of wing; cubital stalk very short; upper branch 
of cubitus short, curving upward, upper and lower forks long, 
curving downward; lower branch of cubitus very short, upper 
fork long, curving upward and then down, lower fork almost 
straight, together forming a large cell; olavus small Abdomen 
short broad. Genitalia : (^) short, broad, lower genital plate 
broaa, rounded at tip; forceps erect, angular, broad at base; penis 
slender; upper genital plate slender, curving inward : ($) upper 
and lower valves forming a blunt tip. 

llab. — CondoboHn, N.8.W. (on Wilga, Geijera parv^tora; W. 
W. Froggatt). 
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This species forms no lerp, but in the larval state moveaabout 
like the members of the genus The specimens examined, 

six in number, were obtained in the middle of October by shaking 
the bushes in the early morning. 


EXFIiANATlON OF PLATES. 

Plate iv. 

Fig. 1 . — Ithinocola nigripemitt^ n.sp.; aljtron. 

Fig. 2.— ,, mtdticol&r, n.sp. ,, 

Fig. 8. — Ap^wXatia flaviU^bfU^ n.sp, ,, 

Fig. „ obicura^ n.sp. „ 

Fig. 6 . — Thea welUngtofUa^t tt.8p, „ 

Fig. (i,^Sp(mdyla$pii ktritttu$t n.sp. ,, 

Fig. 7.— praciZM, iLsp. „ 

Fig. 8. — ,, acaci(9’jun%perinn‘.. „ 

Fig. 9,—ApfuUara leptcBpermi, n.sp. ,, 

Fig. 10. — 0«y «f oZyma rotwcta, n.sp. , , 

Fig. 11 . — Triojsoa dohsonif n.8p. „ 

Flg.l2.— „ okarioft, n.sp. „ 

Fig. 13.— H map. ,, 

Plate V. 

Fig. 1.— CanZi<Mpi« rubra, n.sp.; elytron. 

Fig, 2. — Sppndylagpk nigrO’-cineta, n.ap. ; elytron. 
Fig, 3.-“Car4ia#pi#yw6ra, map.; vertex. 

Fig. 4,-^SpoHcigiaipu nigro-cinctaf n.sp.; vertex. 
Fig. 5,— „ lerp. 

Pig, 6.— I, mgr»*cincta; vertex. 

Fig, 7. — Tkga weiUngUmi^, map.; vertex. 

Fig, 8.— „ „ „ genitaUa(?). 

Fig. P.— ro&ii«ea; vertex. 
Flg.lO.*^PayZZa acaeias-Juniperinaf; vertex. 
Fig,ll.^7rte«oa map,; galls of larv«B. 

Fig. 12,^ „ trktanieB, map,; galls of larvn. 

Fig. 13.^ I, fotmantenstei n.sp.; galls of larvaa. 
Flg.li.«*iShitiDCoZa maiticoior, n.sp,; vertex. 
Ilg,15,— Trioxoo do6iofw\ a.sp,; vertex. 
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A SLIME BACTERIUM FROM THE PEACH, ALMOND 
AND CEDAR. 

{Baclemum persicce.^ n.sp.). 

By R. GkBIO SmITA, D.SO., MaCLEAY BACTERIOtOOIST TO THE 

Society. 


During the exanunation of specimens of peaches affected with 
gum-dux, there was isolated a bacterium which produced a slime 
upon the surface of solid media containing saccharose. When 
recently separated and infected upon saccharose-potato agar, it 
produced a growth which, upon the 4th day at 22" C., was like a 
heap of diminutive white sausages, the individuals being clearly 
seen imbedded in a transparent jelly* After the fourth day the 
growth became convoluted, then flat as the slime became less 
viscous; the slime then slowly gravitated down the sloped agar 
surface. Growth was most rapid at 37* C., at which temperature 
the culture bad the character of stiff flour-paste. The phenomenal 
appearance was interesting, but unfortunately for purposes of 
diagnosis, later cultures failed to produce the curious growth and 
simply developed as an uncharacteristic white, raised expansion. 

A quantity of the slime was prepared by growing the organism 
upon plates of saccharose-potato agar, from the surface of which 
it ^as readily removed. It had a loose, pasty consistency and 
formed a white emulsion with water. Upon the addition of 
alcohol the slime was^ooagulated and could be strained through 
calico and squeezed. After the removal of the saccharose and 
reducing sugars, an attempt was made to separate the eonstituente 
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of the slime by heating the emulsion under pressure in the 
autoclave, a method which had been very successful in the 
separation of the constituents of the arabin bacterial slimes. The 
attempt failed, and no separation of the gum could be induced 
by the method. 

In view of the probable impossibility of obtaining a clear solu- 
tion of the gummy constituent, the whole slime was repeatedly 
coagulated with alcohol until most of the salts had been removed 
and the bulk of the slime remained suspended in the dilute 
alcohol as an opalescent solution. Saline flocculating agents were 
then added. First potassium chloride threw down a fraction, 
then strong alcohol precipitated a second fraction, barium chloride 
flocculated a third portion. The mother liquor was now clear 
and bright, but on boiling off the alcohol a fourth fraction settled 
out. All these fractions, with the exception of the last, formed 
emulsions with water; the last fraction was more of the nature 
of a suspension. The emulsions and the suspension behaved to 
reagents in a manner precisely similar to the original slime and 
to the residue which was not “milked” by the dilute alcohol. 
From the similar behaviour of the fractions it was evident that 
the slime contained but one gum constituent. Coagulation of 
the emulsions was effected by alcohol, neutral and basic lead 
acetates, milk of lime and baryta water. These reactions were 
constant with the slime from the several races of the bacterium. 
Coagulation was also effected by other reagents, but the reactions 
^uld not be depended upon even with slimes from the same race. 
For example, slime grown at 37*^ gave a precipitate with 1 % 
and 10 % copper sulphate, while when grown at 18*^ no precipi- 
tate was obtained. With the crude slime a precipitate was 
.obtained with ferric chloride, but the partly purifled slime gave 
no precipitate. The ready solubility of the slime carbohydrate* 
in dilate acids may account for the irregular behaviour with the 
salts of the metals. 

Of more importance than the reactions of the slime is the 
nature of the essential carbohydrate. From saccharose, bacteria 
can produce dex tran» levan, galactan, arabinan-galac tan and deri va- 
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lives of other sugars. The nature of the gum is ascertained 
from the sugar which it produces upon hydrolysis. The sugar is 
most readily determined by means of the osazones in cases of 
bacterial gums and slimes, when other bacterial by-products are 
present and when the quantity of material is usually small. The 
solubility, the appearance, and the melting points of the osa/ones 
are usually very characteristic. 

The slime was repeatedly dissolved in water and precipitated 
with alcohol until a portion when hydrolysed at 70^^ C. with 
dilute hydrochloric acid showed the absence of reducing sugars. 
The hydrolysis of the gummy constituent was effected by boiling 
the slime with 5 % sulphuric acid for six hours. A slight humus- 
like deposit was j^tered off and the sulphuric acid was removed 
by treatment with barium carbonate. From the clear filtrate 
the barium salt of an inorganic acid was removed by alcohol. 
The alcohol was distilled off and the solution after clarification 
with aluminium hydrate was evaporated to small volume. The 
preparation and separation of the osazones will be more readily 
followed from the table on the next page. 

From the results set down in the table it is seen that the 
sugars into which the essential carbohydrate of the slime hydro- 
lyses are arabmose and galactose. In these sugars the galactose 
greatly predominated, the arabinosazone having been obtained in 
relatively small quantity. 

In slimes which are obtained by growing bacteria upon the 
surface of agar, there is always a danger of portions of the medium 
getting into the slime. When large covered dishes are used, 
drops of condensed water gather upon the cover and, unless 
removed by sloping the cover as they form, may fall into the 
solidifying medium, which is softened at that place and readily 
cornea away with the slime. The traces of agar, however, which 
are thus accidentally gathered do not appear to influence the 
determination of the constituents of the slime, probably because 
the agar, which consists chiefly of pararabin, is not hydrolysed by 
boiling with, 6 % sulphuric acid — at least in the time (640 hours) 
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usually occupied in hydrolysis. I have tested the hydrolysed 
products of a glucose-yielding slime grown upon agar and have 
failed to detect arabinose. The probability of the agar oontri- 
bating to the products of the hydrolysis of this slime is therefore 
remote. 

The slime can also be obtained, though in comparatively small 
quantity, by growing the bacterium in fluid media containing 
saccharose. A solution containing saccharose 50, peptone 2, 
ammonium chloride 1, potassium phosphate 1, magnesium sul- 
phate 0'5, chalk 10, and water 1000 was prepared, and after 
sterilisation and infection with the organism, it was kept at the 
laboratory temperature (22-25^). In 10 days the medium had 
become ropy and had the consistency of white of egg. The 
opalescent, supernatant liquid which strongly reduced Fehling*» 
uolutiony showing the presence of invertase, was decanted from 
the sediment, tested with a few drops of hydrochloric acid and 
finally coagulated with alcohol. A stringy coagulum which 
rapidly collected round the stirring rod and a slow settling floocu- 
lent precipitate were formed. The coagulum was separated from 
the flocculent precipitate and both were repeatedly treated with 
water and with alcohol until the sugars had been eliminated. 
The characters of the alcoholic precipitates were maintained 
throughout these operations, and upon treating the precipitates 
with water a gummy solution and an insoluble swollen portion 
was always obtained. The soluble gum of both portions behaved 
similarly in being coagulated with or precipitated by the basic 
and neutral acetates of lead, baryta water and milk of Hme, so 
that the gums were apparently identical. There was a difference 
in the viscosity of the solutions; that obtained from the ootkgnlnm 
was always more viscous than that obtained from the flocculent 
precipitate. In spite of this the amounts of the precipitates 
formed upon the addition of the reagents were greater in the 
sdution from the flocculent precipitate than in the soluti<m from 
the coagulum. The increa^ viscosity of the solution which 
appeared to contain more gum was prpbably due to the presence 
of a greater quantity of the albuminoid products of the bacteria. 
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By uaing aluminium hydrate a clarification o£ the gummy 
soitttionB was effected, and although this reagent also removed 
some of the gum, yet the clear solutions were still viscous. These 
solutions were neutral to litmus paper, and upon being tested 
were found to be inactive to polarised light. 

The slime thus obtained in saccharose solutions, and therefore 
free from any admixture with agar, was hydrolysed with dilute 
sulphuric acid after all saccharose and reducing sugars had been 
eliminated. The crude osazone was extracted with ether and 
then dissolved in 85 % alcohol to remove an unhydrolysed product. 
The osazone obtained upon evaporating the alcoholic solution to 
dryness melted at 181*182® and appeared microscopically to con- 
sist of two kinds of crystalline groups, one being pale yellow, the 
other dark yellow in colour. Hot water extracted a constituent 
which upon evaporation appeared as a brown deposit and which 
melted at 158-159®, the melting point of arabinosazone. Thus 
arabinose is proved to be a constituent of the hydrolysed carbo-* 
hydrate and was not in the former tests derived from the agar 
upon which the slime w^as produced. 

The gum is one of those soluble kinds which readily become 
altered to an insoluble moditication upon drying or by the action 
of dehydrating agents such as alcohol. The insoluble modifica- 
tion is soluble in dilate acid and insoluble in dilute alkali. It is 
therefore akin, so far as the solubility is concerned, to the met- 
arabin and pararabin gums. But unlike these gums, it is not 
readily converted from the insoluble to the soluble moditication, 
and cannot therefore be of any dii'ect commercial importance. 

The bacterium undoubtedly contributes a part of the natural 
gum of the plants in the tissues of which it occurs, but the part 
h BO amall as to be almost negligeable. I obtained some almond 
gum from Mr* Steward, of Adelaide, and removed the soluble 
arabin by soaking the gum in water and filtering. The insoluble 
metarabin was dissolved by heating under pressure, and after 
acidifleation with hydrochloric acid the gum acids were precipi- 
tated with alcohol. The acid alopholip solution was then neutral- 
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ised with sodium hydrate, when a precipitate settled out. This 
was treated with water and filtered. The solution, which was 
neutral to litmus, was coagulated by alcohol and precipitated by 
barium hydrate (not by barium chloride), neutral lead acetate 
and basic lead acetate. These precipitates were curdy, like other 
gum precipitates, and when considered in conjunction with the 
method of separation (t.e., the solubility of the carbohydrate in 
acid alcohol) show that the constituent had been produced by 
the bacterium. 

Hitherto the slime had been formed on media or in solutions 
containing saccharose without which no pronounced formation of 
slime occurred. Other sugars and carbohydrates had not, how'- 
ever, been tested, and therefore experiments were made to 
determine what other substances could replace saccharose. To 
dilute potato-extract agar, simple peptone agar and ordinary 
nutrient agar, small quantities of the following substances were 
added ; saccharose, levulose, dextrose, galactose, maltose, lactose, 
raffinose, mannite, starch, inulin, dextrin and glycerine. Ilie 
potato-extract medium did not give results so sharply as the 
ordinary nutrient agar, probably because that medium contains 
reducing sugars and other substances that assist gum-formation. 
They, however, ser^^ed to corroborate the results obtained with 
ordinary meat-extract-peptone agar and simple peptone agar. 
Slime was produced from all the substances except lactose, 
starch and inulin. 

Carbon dioxide was imperoeptibl}*' evolved daring the slow 
fermentation of saccharose. Its presence in the air of the culture 
flask was shown by drawing the air above a 5 days’ culture 
through baryta water contained in an attached flask. The usual 
precautions were taken to exclude aerial carbon dioxide when the 
medium was infected, and it is needless to say that carbonates 
were absent from the medium. 

The acids that are produced from saccharose simultaneously 
with the gum were found to consist chiefly of lactic and butyric, 
with traces of succinic, acetic and formic. The ratio of volatile 
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to non-volatile acids was as 1 : 4. The acids were detected by 
the scheme which has already been described.^ 

Ethyl alcohol is also a by-product in the fermentation. A few 
drops were obtained by repeatedly distilling the fluid of a chalk 
culture alter it had been saponified with barium hydroxide. The 
alcohol gave the iodoform reaction, burned with a blue fiame and 
boiled at 78“ C, 

The organism is a non-motile, spore-bearing bacterium, and 
beyond the formation of slime and the secretion of invertase it 
lias no distinctive characters. It may be related to Bae, mucosus^ 
Zimm., or to Bact gluiino$um^ Kern, but as the formation of a 
similar gum or slime by these bacteria has not been described, 
and as this is the chief and important characteristic of the bac- 
terium, it must be accepted as new until such time as it is proved 
that other bacteria with approximate cultural characters can 
produce a chemically identical gum. Since the organism was in 
tlie first instance obtained from the peach, I have named it 
Bacterium^ peraiem. 

Although obtained originally from the peach, it may occur in 
other fruits and plants. A race which when freshly isolated 
produced a spotted instead of the sausage appearance upon saccha- 
rose-potato agar was obtained from a specimen of red cedar, 
Cedrela attatralia^ P.v.M., affected with gum-flux. Another race 
which produced a homogeneous white slime was found in almonds 
which were exuding gum. These races had slight differences 
when grown upon various me<lia, and in the list of cultural 
characters which is appended these differences are indicated. 

BAOTSBiUM PBRS1C.C:, n.sp. 

Shape, (fic.—Thick large spongy ro<i8 with rounded ends 
generally gro^ in chains; occasionally a few clostridium forms 
are seen. The size of the individual rods are r2-r5 : 3-6ft ; as 
observed in the hanging drop, they measure 1*5: about 7*5 


* These Proceedings, 1903, i., 118-120. 
4 A^rding to Migula*s olassifloation. 
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The rods are devoid of motility, and no flagella could bedeteoted^ 
The spongy rods are decolorised in places by the Gram method* 
The spores are central and oval, and measure 1 ; 1 *5 /a; germination 
is polar. 

Temperature^ ite , — The bacillus grows equally well at 30® and 
37*^1 at 15® and 22® the growth is less. It is aifrobic and does 
not grow under anaerobic conditions such as Itenenth a mica 
sheet in plate culture. 

/Nutrient agar plate, — The colonies in 24 hours at 30® are 
white, raised, dry and rounded. Microscopically they are clouded 
and hatched. The deep colonies are opaque, irregular and fibrous. 
Upon the second day the margin of the colony has become 
puckered, and microscopically the colonies appear granular, with 
a margin like a yeast colony. 

Saccharoae^tato agar plate , — At 22^ the colonies are in 48 
hours translucent white and raised. They become white, appear- 
ing like drops of flour paste, and when free to grow soon reach a 
centimetre in diameter. Microscopically the translucent white 
colonies are either clouded or opaque. The deep colonies are 
irregular and opaque. 

Nutrient gelatine p^a£e.~The colonies consist of a white felted 
or flocoose mass in a crateriform UqUefled area. The deep colonies 
are irregular, rough and opaque. 

Nutrient agar atroke. — The growth is raised, white or buff- 
white, dry, glistening or fatty, lobular and rough, with micro- 
scopic puokerings. It becomes broad and translucent, the rough- 
ness disappears and the culture becomes flat and speckled. The 
edge is at first smooth, but becomes ciliato and the medium 
darkens. 

Sa^charoae-potato agar Hrohe. — A very luxuriant white or dirty 
white slime is formed. It slowly gra^tates, generally producing 
vertical furrows. At 22®, and when recently isolated, the growth 
may show a sausage-like, vrisp-like or wrinkled structure which 
becomes homogeneous. 

Nutrient geiaitine stab , — The growth is faint and filiform below, 
with a tubular liquefied area above and an air bubble at the top. 
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The liquehed area becomes napiform and shows clear, opalescent 
and white portions. 

GlmoBe-^elatim stab , — The medium is partly consumed and 
partly liquefied, showing an air bubble and a orateriform liquefied 
area bearing a film. The needle track below the liquefied area is 
white and filiform. The liquefied area becomes funicular and 
the sunken film becomes wrinkled. No gas is produced in the 
l>ody of the medium. 

Potato , growth appears as white or yellow- white, dry, 
dull or glistening crusts; these fuse together to form a wrinkled 
expansion which ultimately becomes pasty. 

ifoMiWort.— The medium is clear or faintly turbid; a loose floccu- 
lent deposit and broken surface ring is formed. The indol reac- 
tion was obtained. In nitrate-bouillon, the nitrate is not reduced. 

MUk , — The medium is partly, then completely peptonised, the 
reaction being faintly alkaline. The milk is not made ropy. 

(Summary.— From the peach, the almond and the cedar, races 
of an organism, Bacterium persicm^ n sp., were separated. The 
organism product a slime when grown upon solid media or in 
fluid media containing saccharose. When grown upon solid 
media the saccharose could be replaced by many other carbo- 
hydrates and by glycerine. The essential carbohydrate of the 
slime was soluble in water, but upon drying became readily 
altered to an insoluble modification. The carbohydrate hydro- 
lysed to arabinose and galactose, the latter predominating. The 
carbohydrate occurred in small amount in the gum exuded from 
one of the trees in which the organism was found. Besides 
forming the galactan-arabinan gum, the organism inverted the 
saccharose and produced ethyl alcohol, carbon dioxide, lactic, 
butyric and traces of succinic, formic ^and acetic acids. 

Although the carbohydrate hydrolyses to arabinose and galac- 
tose, I do not consider that it belongs to the arabin group. The 
gums of this group are, by treatment with water in the autoclave 
at three atmospheres’ pressure, readily and completely dissolved. 

I have found this to be the case with metarabin and with par- 
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arabin (as 1 shall show in a subsequent paper), and of course it 
holds for the soluble arabin. I do not wish it to be inferred that 
this behaviour is peculiar to the arabin gums. It is not, for as 
I have shown, the gum of JiacL sacchari is dissolved by the treat- 
ment and this, as 1 shall show in a future paper, is a gelatine 
gum. But on account of the divergence from the recognised 
members of the group I have not included this paper in my series 
of papers upon ** The Bacterial Origin of the Gums of the Arabin 
Group.” 
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A REVISION OF THE EUCALYPTS OF THE 
RYLSTONE DISTRICT. 

By R. T. Bakbk. 

In a paper published in the Society's Proceedings for 1896 
** On the Botany of Kyis tone and the Ooulburn River Districts/' 
I recorded a list of Eucalypts collected by mo up to that date» 
Since writing that paper I have several times visited the district 
and made botanical collections, so that my knowledge of the 
Eucalypts has considerably increased, and consequently I find 
that my previous views of these trees have scMonewhat altered, and 
in some cases I am not prepared to stand by my original 
determinations. 

I wish now to modify some of my previous statements respect- 
ing certain species, to add new data regarding others, and also to 
re-arrange the species in a sequence founded on a classification 
which is not so restricted as that based on morphology alone. 

The system now followed is that advanced by myself and col- 
league, Mr. H. G. Smith, in the work ** Eucalypts and their 
Essential Oils.’' It is based on — 

(1) A field knowledge of the trees, 

(3) The nature and character of their barks, 

(3) The nature and character of their timbers, 

(4) Morphology of the fruits, leaves, buds, <kc., 

(5) Chemical properties and physical characters of the oil, 
dyes, kinos, ike,, and any other evidence, such as histology, 
physiology, 

8uoh a classification, we think, is a nearer approach to a natural 
one than any of the other systems yet devised. 

The range of several species is also considerably extended. 
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I have to acknowledge my indebtedness to Mr. J ames Dawson, 
L.8., Surveyor for the District, where he has now been stationed 
over 25 years and whose knowledge of its Eucalypts is con- 
eiderable, for kindly assisting me with many valuable field 
observations. 

The geological formation of this district is very interesting, 
and I regret that I have not given more attention to the subject, 
as there appears to be a very close connection between particular 
species of Eucalypts and the soil. For instance, E. ia?vopinea is 
only found on certain disintegrated igneous ground, and E, 
Dawaoni on a certain stratum below the sandstone of the Tomago 
Beds. 

E. TRACHYPHLOiA, F.v.M. “ Bloodwood.** 

No additional notes to those already given are available, as I 
have never found it in any but the one locality recorded. 

E, L^vopiNKA, E. T. Baker. ‘‘ Bilvertop Btringybark.” 

This tree was first made known to science by me from material 
obtained on the Gulf Road and i*ecorded under the name of E. 
ohliqua in my first description of the Rylstone botany 

I have since seen trees of the true E. obliqua in Tasmania, as 
well as in Victoria and this Colony, and am quite convinced that 
my previous determination wa-s altogether wrong, through having 
laid too much stress on the shape of the leaves, for after describ- 
ing the fruits as distinct from E, obliqua^ I state the shape of 
the leaves corresponds in every particular with all the descrip- 
tions and figures published of £ obliqua** I doubt now whether 
it is ever found on the same geological formation as E* obUqtAO^ 
for it occurs just below or on the summit of basaltic hills or 
mountains (J. Dawson). 1 think there can be no question now 
about its being a distinct species, for it possesses too many 
systematic and economic characters to be merged Into any 
other. Nevertheless it should be mentioned that this view does 
not commend itself to some systematists {vide these Proceedings, 
1896, p. 803; 1898, pp. 28 and 79$; 1901, p. 124; and also 
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Maiden's ‘Critical Be vision of the Genus EucalyptuB^^ where it 
is placed under five different species). 

E, Imvopinem differs from — 

(а) E, capiuHlata in the shape of its fruits, its timber, bark 

and oil constituents. 

(б) E. inacrorhyncha^ in its fruits, timber, leaves, bark, oil 

constituents, leaf dye. 

(o) E. pilulariBy in its leaves, particularly in the dried state, 
buds, leaf venation, timber and oil constituents. 

((f) E* Muelleriana^ in timber, leaves, fruits, bark and dye of 
inner bark. 

(e) K, dextropima^ in its timber (worthless), leaves, fruits, 
buds, and oil constituents. 

E. LACTEA, B. T. Baker. A “ Spotted Gum.” 

Not previously recorded for this district. The “sucker” leaves 
readily distinguish it from E, ^iminalis^ Labiil., or E. maculosa^ 
B, T. Baker. It is common on Mount Vincent, and some typical 
trees occur on the main Western Road, Black heath, and main 
Southern Boad in the Bargo Brush, as well as at O'Connell, near 
Brewongle. 

It is therefore a tree with a fair range as far as at present 
known. The timber is of poor quality. 

E. C05I0A, Deane & Maiden. “ Box.” 

In my original paper this was recorded as E, hemiphloia^ F.v.M., 
from a casual field observation, but since receiving full material 
for oil investigation I am convinced that the tree is no other than 
that of Deane k Maiden’s species. Mr. Maiden, in these Pro- 
ceedings, synqnymises it with E, Fletoher% R, T. Baker, which he 
also records as E, jffawenana, of Sohauer, whose type specimens 
eonsikite of leaves and buds only. 

I fail to folloar Mr. Maiden's line of argument in these Pro- 
ceedings 1802, p. 216, concerning the ph 3 rto-chemical affinity of 
this species with that of E. R. T, Baker ; nor have 
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these two species anything in common morphologically, and their 
timbers and bark are quite distinct. 

E. EOORKioiDBS, Sieb. White Stringybark.^* 

Fairly general throughout the district. 

E. Bosfiii, R. T. Baker k H. G. Smith. ** Spotted Gum.*' 

This tree I previously recorded under the name of E, Kama- 
stoma var. micraniha* It has been found, however, that it 
possesses such distinctive characters from that species that it has 
already been given specific rank under the above name. 

The timber is very hard, red-coloured and durable, and is far 
superior to that of B. with which it has been synony- 

mised by various authors working on dried material. 

Camboon is the only locality I have collected it. 

E. DEADBATA, A. Cunn. Mountain Gum.’* 

This species, for some reason not clear to me now, I recorded 
under the name E. Hook. f. It is well distributed in the 

district, and its occurrence so far east as Murrumbo is, I think, 
a record for this interior Eucalypt. 

E. MAOirtosA, R. T. Baker. A ^^Spotted ” or Gum." 

This species is common on dry, sandstone ridges of the western 
slopes of the Main Dividing Range, particularly at Mount Yincent, 
Ilford. The timber is poor and of little value even for firewood. 

E. OAHPHORA, R. T, Baker. “ Sallow,** 

I am now convinced that my original determination, t.s., E, 
dealbata, yrskB entirely wrong in regard to this Eucalypt, and that 
this tspecies has little to cxmnect it with that species, 

I have since recorded it under the name of E, campkora from 
this as well as localities far removed from Bylstone. Deane k 
Maiden express an opinion (these Proceedings, 1901, p, 137) that 
it is identical with X Labill., concerning which species 

Bentham, who had access to all the Eurcqpean herbaiia, states 
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(B.FL iii. p. 200), ovata, LabilL, PI. Nov. Holl. ii. 13, t. 153, 
from West Australia, does not occur in the distributed sets of 
Labillardifere's plants which I have seen. From the figure, it 
appears probable that the specimen represented was from an 
adventitious branch, with much broader leaves than the ordinar}" 
flowering ones. It is very likel3% therefore, a form of some one 
of the described Western species, possibly E. hrachyjfoda,** 
Labillardiere gives a good plate of his E. om^a, collected near or 
on the coast at Cape Leeuwin, Western Australia, and it will nc> 
doubt yet be identified with a Eucalypt from that State. 

This botanist could not possiVfly have collected E. ca7nphora in 
his time, as its now known habitat was inaccessible in his da}^, 
and the species common to Eastern and Western Australia are 
all interior ones, whilst E, otyata, LabilL, is coastal. Labillardiere 
faithfully figures some particular species, but it certainly is not 
my E, camphorat which has quite different flowers, lea^es and 
fruits. 

E. PUNCTATA, DC. “ Grey Gum.” 

I find now that two species were included under my original 
notes, viz., the true E, punctata occurring at Mount Vincent, and 
E. sgtiamosa^ Deane & Maiden, under the name of “ Ironwoofl ” 
at Kelgoola. Grows under the sandstone cliffs ( J. Dawson). 

E. SQUAMOSA, Deane & Maiden. 

Some very tall trees of this species occur at Kelgoola under the 
name of “ Ircmwood.” 

E. Bridgesiana, R, T, Baker. ** Woolly-butt.'* 

Originally recorded by me as E, Stuartiana. 

E. OONIOOALYX, F.v.M. “ Mountain Gum.” 

Not previously recorded, but it is a common tree in the Never 
Never country and Kelgoola. In the gullies radiating from Mt. 
Oorrioudgy it is ver}^ plentiful, and some enormous trees await 
the timber-getter, 

22 
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E. GLOBULUS, LabilL ** Blue Gum.” 

This species is common in the gullies of Never Never, via 
Kelgoola. 

E. Cambagei, Deane Jb Maiden. ** Woolly-butt” 

Occurs as far west as Hargraves. It has a “ Box ” bark and 
a timl)er (quite worthless) similar to trees of this species occurring 
in Victoria and other parts of New South Wales. It is a ver}* 
constant species. 

E. MRLLIODORA, A. Cunn. “Yellow Box.” 

This tree, like so many other Eucalypts, preserves in a marked 
degree its specific characters throughout the Ilylstono District, 
where its representatives are identical ■with tliose found in Vic- 
toria and other parts of Australia. 

E. Dawsoni, R. T. Baker. “Slaty Gum.” 

Found only on the eastern slopes of the Main Dividing Range 
in the watershed of the Goulburn River and always on the same 
geological formation, viz., the Tom ago Beds. It is never con- 
founded by settlers with the “ Red Box,” E.ovaU/oliOy nor is it to be 
expected when it is remembered that these people never confuse 
a smooth-barked (Gum) tree with a “Box”-barked tree. Its timber 
is excellent and quite equal to Iroubark {vide note below). It 
also occurs in Capertee alley (J, Dawson). 

E. ovALiFOLiA, R. T. Baker. “ Red Box,” 

A well distributed species in this State, but in this district is 
found on rather poor soil. As a rule the bark is smooth, but 
occasionally a rough bark occurs a few feet from the ground. 

It is never so tall as “Slaty Gum,” E* DaweonU and its timber 
is little sought after owing to its curly nature and pipy stem. 
The poorer the ridge the worse the timber (J. Dawson). I fail 
to follow Mr. Maiden’s line of argument in these Proceedings, 
1902, p. 529, that there exists a phyto-chemical afi^nity between 
E. conim and this specimen, and the statement that I mixed the 
material sent to him is incorrect. 
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E. OVALJFOLIA, R. T. Baker, var. tANCKOBATA, E. T. Baker & II. 

G, Smith. “lied Box/* “Slaty Gum.” 

This tree very probably owes its differentiation to environment, 
for I have only found it in rich, moist soil. It has a smooth bark, 
lanceolate leaves (broader than E. Daumni)^ and an excellent 
straight-grained, comparatively soft, red ti!nl>er; in other respects 
it resembles the type. At Lue and along the banks of the 
streams that flow into the Cudgegong on its right hank from 
Kylstone to Gulgong, it is sometimes known as “Slatj^Gum” 
(J. Dawson), but it is not the “ Hlaty Gurn ” of Bylong upon 
which E, DawHoni was founded. 

HeMARKS ox THE ABOVE THREE EUCALYPTH. 

Thfjso were originally placed by me us varieties of E, polyan- 
iJiema^ Schauer, but during the last five years much in the way of 
now data has been collected concerning them, so that I ha\ e been 
led somewhat to alter iny first classification, and I now regard them 
as quite distinct from that species and have so recorded them in 
the.se Proceedings. 

E. polyanthema^ Hcli., has recently (Proc. Linn. Soc. N S.W. 
lOOli, p. 527) formed the subject of a paper by Mr, J. H. Maiden, 
who reproduces Bchauer’s original description from Walpers* 

‘ Repertorium,’ ahd also gives a figure drawn from the type 
apecimen. 

This description and figure refer to a tree that in no way can 
be made to include any of the above ti^ee-s, although Mr. Maiden 
aynonyraises them with it (Bchauer’.s E, pohjanthemos). I have 
in my poasension botanical material identical with those of 
Sohauer*8, in fact might be thought to be the type figured, and 
these are from a tree quite distinct from any of the above three. 
Schauer stated of his tree, “ Arborea glauco-virens; foil, coriaceis 
ovatis subito in petiolum contractis obtusis apiculatis, inargine 
orasso subrevoluto cinctis impunctatis, utrinq. upacis.” 

Such features are not to be found in either E, Dawaoniy E. 
ovalifolia^ or E, ovaltfolia var. Imtceolata^ and one has only to 
know these trees in the field and to compare their herbarium 
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specimens with the t 3 ^pe figured b)' and in possession of Mr, 
Maiden, to at once see how much the morphological difierenees are 
emphasised and therefore how absolutel}^ distinct the}' are from 
8chauer*s description and Cunningham’s specimens. Altliough T 
am strongly opposed to laying much importance on fragmentary 
type specimens — in this case only leaves and buds are preserved, 
yet the slightest inspection will prove conclusively that these differ 
materially from the leaves and buds of the above three species. 

The type delineated hy Mr. Maiden exactly matches the *‘Grey 
Box ” of Victoria — the ** Rod Box” of the southern interior and 
south-east corner of N.S.W., and the interior of N.S.W. west of 
the town of Bathurst, also the species figured by Mueller in his 
* Eucalyptographia,’ and whoso description is that of a tree with a 
*^Box** hark extending right out to the hrancldeiSy — one point of 
distinction which is worthy of some attention in systematic work, 
but apparently has been entirely ignored, and which, I contend, 
should have been taken into account in this connection when 
synonym ising. It is this tree that has been recognised as E, 
polyanthema in the work ‘ A Research on the Eucalypts.* It 
is a similar case to E. gonioca^yx and E. eUmpkora^ F.v.M., 
which species, till pointed out by me, wore considered by some as 
one and the same tree, and as this latter species can be easily 
separatefJ from Mueller’s description of the former, so “Grey 
Box” of Victoria and the “Red Box” of N.H.W. with their 
persistent “ Box ” bark, can thus be separated from the Httwoth- 
harked Eucalypts recorded by Mr. Maiden under E. polyanthema. 
It is worthy of passing note that Mr. Maiden states : — 

(1) “Tumut, H. Deane. Mr. Deane has the following note: 
‘Deciduous, smooth bark; var. E, polyarUheina. Same as ‘Bed 
Box’ from Queanbeyan apparently,” 

Evidently Mr, Deane was not prepared to place this tree with 
its smooth bark in the same specific rank as the tree with a 
“Box” bark, E. polyanthema^ but gives it varietal position, I 
have seen these trees, and they are identical with the Rylston© 
Red Box, E* omlifolia^ and also show a constttney of bark over 
a large area. 
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(2) “ Red Box/* Roeily Creek, near Grulgoag, “narrott? 
big trees, glaucous all over (J. 8. Boorman). 

The leaves illustrated by Mr. Maiden as 8chauer*a type are 
certainly not tiarroWf and this one feature alone is sutHcient to 
indicate a change of species from that of the type, whilst these 
** big trees, glaucous all over ** are certainly not E* poiyanthcma, 
Hchauer, as such an expression could not apply to a *‘Box'*-barked 
tree. I think these two instances alone will sutlice to show to 
what extremes morphologists of the Muellerian school are pre~ 
pared to go in uniting species. 

Ml*. Maiden further states, p 528, “he found people indifferent 
as to the use of the names ‘ HJaty Gum ’ or ‘ Red Box,* applying 
them indiscriminately as a very general rule.” This is not the 
exjwrience of m 3 ^self nor that of Mr. Dawson, who is thoroughly 
acquainted with tlie whole Rylstone district. 

The variety lanceolaia is, in my opinion, a good defuntiou of 
a variety. Its bark and oil are somewhat similar to the tj^pe, 
whilst it differs from it in the nature of its timber, and in the 
shape of its leaves and fruits. 

The following table will prove conclusively the specific morph O' 
logical differences of these Eucalypts, and although these are so 
well marked, the phyto-chemical ones are still more so. 

1, E. polyanthmia. — Leave s ovate, coriaccotci*, obtuse, apieulate, 
margins thick, subre volute, venation distinct, intramarginal veins 
well removed from the edge^ oil glands hidden. Timber hard, 
close-grained, red-coloured. Bark “Box” throughout. Buds 
2 to 3 lines in diameter, hemispherical to conical, contracted in 
the centre, pedicellate; operculum obtuse. Fruits conical, edge 
thin, notched, 2 to 3 lines in diameter. Oil constituents, 
eucalyptol, pinene, sesquiterpene, esters. Hab, — Victoria, N.S. 
Wales (Albury, Gerogery, Pambula, Bungendore, Delegate River, 
country west of Bathui^st). 

2. E,Daw 4 oni . — Leaves lanceolate, glaucous, thin, intramar- 
ginal vein cion to the edge^ oil glands distinct. Timber deep 
red-ooloured, hard, similar to Irenbark, straight in the grain. 
Bark deciduous, slate-coloured or white, smooth. Buds 
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1 iine in diameter, sessile or gradually tapering to the base» 
glaucous; operculum obtuse. Fruits small, 1 to lines in 
diameter, hemispherical or elongated, glaucous. Oil consti- 
tuents, phellandrene, sesquiterpene. Hah, — Eu^stern waterslied, 
Goulburn River Valley (Tomago Beds). 

3. E, ovalifolia, — L eaves thin, ovate-lanceolate, venation dis- 
tinct, intramarginal vein removed from edge, oil glands distinct. 
Timber curly, red, hard, but not use<l as trees are always 
decayiid in centre. Bark smooth or rough at the base for 2 or 
3 feet. Fruits conical, pe<Ucellate, rim thin, contracted at 
edge. Oil constituents, phellandrene, pinene, sesquiter- 
pene. Hah . — Western watershed of RyLstone District, Tuinut, 
Hargraves. 

4. E. ovalifolia var. lanc^olata. — L eaves thin^ lanceolate, intra- 
marginal vein close to edge, oil glands distinct, Timber excel- 
lent, red-coloured, durable, straight in the grain. Bark deci- 
duous, smooth, white. Fruits similar to 3, except not con- 
tracted at edge. Oil constituents, phellandrene, pinene, 
sesquiterpene. Hah. — Western watershed N.W. of Rylsione. 

E. MACR0BH7N0HA, F.v.M. Red Htringybark.” 

Through an error in my field notes, the i*emarks in regard to 
the quality of the timber given under this species refer to that of 
E. ettgenioides. The timber of E. fnacrorhymha is not considered 
good, and is only used when that of other “ Stringybarks is not 
available. 

E. TEHETICORNIS, 8m. 

Previously the opinion was expressed that this Eucalypt “might 
be placed with E, viminalts^*' but I do not think so now. 

The trees at the foot of the Nulla Mountain have a very long 
narrow operculum and correspondingly long narrow calyx. 

The timber is considered good and durable. 

It has an extensive range in the district. 

E. ALBBNS, Miq. 

As this tree is very distinct over a large area of country, T am still 
inclined to regard it as worthy of distinction from E. hnmiphloia^ 
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F.v.M., as formerly stated. Also found in the Capertee Valley 
(J, Dawson) and Hargraves (R.T.B.). 

E. V1MXNAU8, Labill. 

Tlie name “ Brittle Gum’’ given amongst others to this species 
in the original Census has since been separated by me under the 
name of £. ytiaculosa. 

Occurs near most watercourses or low-lying land, 

E. CAPiTELLATA, Soi. “ Browu Sti’ingybark, 

I previously expressed an opinion that an apparent gradation 
exists between this species and £, eu^eutoideif. These gradations 
I find upon further investigations are not so pronounced as 
originally appeared to be the case. The fruits show a variation, 
l>eing sometimes hemispherical and slightly pedicellate and at 
other times sessile and with compressed sides. 

E. HiEMASTOMA, Bui. “ Scribbly Gum.” 

The trees at Cooinber and Ilford have a large fruit with a red 
rim and thick coriaceous leaves, and so, closely match the Sydney 
trees which I regard as Smith’s type. 

E. siMROxvjLON, A. Cunn., var. pAtLBNs, Benth. ‘^ronbark,” 

This species or variety lias always appeared to me to present a 
ditliculty in systematically placing, as its dowers and fruits are 
identical with those of £* uiderocylon — morphological characters 
that cannot be ignored by any systematist, and yet it possesses 
distinctive foliage, timber and bark, I am sometimes inclined 
to think it is the ** Rotten Ironbark” mentioned by Cunningham 
in Field’s ‘New South Wales/ published in 1825, as that vernacular 
name fittingly describes the timber. 

E, CRRBRA, F,v.M. •* Narrow-leaved Ironbark.” 

A well distributed species in the district. Very plentiful at 
Murrumbo on the Goulburn River. 
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E. 8IDEROPULOIA, Bonth. “ Ironbark,” 

I regret that no additional material has been obtained to assist 
in the further elucidation of the trees placed by me under this 
name, os the trees occur on ranges most diflicult of access. The 
fruits and buds are sessile and far more angular than pertains to 
the Sydney form, and the operculum is also much more obtuse. 

E. PIPERITA, Sm. ** Peppermint.” 

Both varieties of this Eucalypt, i,/?., those with the urn-shaped 
fruits and those with the pillular ones, are found to occur indis- 
criminately. Only one locality was originally given, but I have 
since found it at Cudgegong, Kelgoola, Ry is tone, and Corricudgy 
Ranges. 

E. AMYODALIKA, I^bill. ** Peppermint.” 

Only one locality is given in the original paper, but it occurs 
also in most of the hills or ranges in the immediate neighbourhood 
of Rylstone. 

E. ooiUAOEA. “ Cabbage Gum.” 

Not previously recorded, but common on sandstone ridges near 
Ilford. 

E, Birhsriana, F.v.M. “ Mountain Ash.” 

Not previously recorded. This species attains giant dimensions 
at Never Never and Kelgoola. 

E. DIVES, Schauer. “ Peppermint.” 

Not previously recorded. Kelgoola to Mount Vincent and 
^outh to Wallerawang. It has much the same habit as those at 
Mittagong on the Southern line, and although some very large 
trees are to be found, the timber is considered worthless. 

E. sTEtLULATA, Sieb. ** I^eod Gum ” 

This species occurs in the Capertee Valley as well as in the 
ranges west of it, as previously stated. This difference in altitude 
does not appear to produce any specific changes. 
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NOTES AND EXHIBITS. 

Mr. W. 8. Dun exhibited a well preserved specimen of the 
cyalesce<i basal plates of Phialocrium Konincki^ collected at Mt, 
Vincent, in the Upper Marine Stage of the PernnO"Carlx)niferou8. 
The specimen is interesting from the fact that on the inner sur- 
face it shows the well-nmrked junction of the five basal plates, a 
structure that is not* visible on the outer aspect. Tliis is a point 
that has not been observed before. The specimen was collected 
by Mr, Eustace Wilkinson. 

Mr. Gurney showed three living specimens (9) of PxMoiioma 
W. S. Macleay, one of the “Leaf Insects {Vha»midtv\ 
with newly laid eggs, and larval forms in various stages of growth 
one of them just hatched from the egg. Tim insc»cts are not 
uncommon in certain parts of Northern New South Wales on 
the native scrub; but the specimens exhibited were forwarded 
from the Brunswick River, with the information that they were 
attacking the foliage of fruit trees, particularly that of the Plum, 
a change of food*plant not previously recorded. As the insects 
reposed on a pot-plant, attention was called to the protective 
mimicry afforded, more especially, by the flat leaf-like expansions 
along the sides of the abdomen and the legs. 

Mr, Fred. Turner exhibited a very fine series of Austra- 
lian grasses, collected on Glenariff Station, via Byrock, a little 
east of the Darling River, comprising the following twenty-eight 
species:— Steud.; Ampkiptygon R.Br.; 

Andropogon R.Br.; A, R.Br.; Anthistiria 

atMn^sa, P.v.M.; A. ciliaUiy Linn.; Ari$tida hnhriana^ F.v.M.; 
A, $tipoide$, R.Br,; C/ifons iruncaUx, R.Br.; Cytiodon dactyhn^ 
Pers.; Danihonim bipartitaf F.v.M.; Diplachm fuBca^ Beauv. ; 

f«^^p£taca,Pers,; EragrosUieriopocia^B^nth.^ EJaniflora^ 
Benth.; E. pUoBat Beauv.; Enachne obtusay R.Br.; Neurackne 
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alopecuroidesj R.Br.; N, mitcJidliana^ Nees; Panicum decomposi- 
E.Br. ; P. distachyum^ Linn. ; P. effmum, R.Br ; P* 
gracUe, R.Bi.; P. hticophcfnim, H.B. et K.; P. milchdliit Benth.; 
Pappophorum riigricam, H,Br* ; Sporobolus virginicvt<y Kunth, 
var. pallida: and Stipa neUfA^eay R.Br* All the specinienn showed 
remai'kable growth, hut the two most luxuriant forms were the 
“oat grass ” i^Anthi«tiria ave^nacea, F.v.M.), attaining a height of 
6 feet 4 inches, and the “ Kangaroo grass (-4. ciliatat Linn.), 4 
feet 10 inches. This growth had been mode in about four 
months and, therefore, was green, rich and succulent. The 
economic value of each species, its geographical distribution, and 
special characteristics were pointed out. 

Dr. Greig Smith exhibit(?d cultures of a slime-producing 
organism, together with specimens of slime, in illustration of his 
paper. He also showed a quantity of slime, 200 c.c., produced 
by growing Bact. atacchariy Greig Smith, upon 10 plates of tannin- 
glycerine-potato-agar, each containing 100 c.c. of medium. 

Mr. Froggatt showed a collection of the Psyllids descril>ed in 
his paper. 

Mr. Baker exhibited a serii's of herbarium specimens and 
timbers in illustration of his paper. Also an apparently rouglily 
dressed, sub-cylindrical stone, about 18J inches long, and from 
2-3 inches in diameter, recently found by Mr. W. Bauerlen in the 
bed of Bushrangers* Creek, near Wellington, N.S.W. It is 
believed to be another example of the curious Aboriginal Cere- 
monial Stones, or whatever else they may have been, to which 
attention has already been called by Mr. W. R. Harper in the 
Sooiety*s Proceedings (1898, p. 420). 

Mr. J. J. Walker remarked that a similar stone had been given 
to him at Tanna, New Hebrides, where it was said to be used as 
a weapon of war to be hurled at the legs of an enemy. 

Dr. Hamlyn-Harris, a visitor, on the im itation of the President, 
recounted some personal experiences of the phenomena attending 
the fall of volcanic dust in the island of Barbadoes last year, 
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consequent upon the outbreak in St. Vincent. A sample of the 
dust which fell during the outbreak of March, 1903, was 
exhibited. 

Tlie Secretary exhibited and handed over to the Society, on 
behalf of Mr. Syms Covington of Pambula, N.S.W., another 
interesting relic of the Voyage of the “ Beagle,” which hadl>een 
forwanled to him by Mrs. Forde, on the donor^s behalf. This 
was Charles Darwin’s pocket compass, or rather a combined 
compass and universal sun-dial. The latitude arc is divided to 
two degrees only, and the hour circle to 30 minutes, while the 
compass shows only the cardinal points. The style is vertical to 
the hour circle, w^hich is hinged for latitude adjustment. The 
instrument when not in use folds into a rough wooden case, 
3 Jki. X 2|in., w'hich shows signs of much wear. The exhibit was 
received with great interest. The cordial thanks of the Society 
have been tendered to Mr. By ms Covington, and also to Mrs. 
Forde. 

Mr. Fletcher also showed a fresh specimen of Bumria spmom^ 
Cav., from Glodesville, playing the very unusual part of host to a 
species of Lm^arUhiis^ not sufficiently mature for determination. 


WED^^E8DAY, JUNE 24th, 1903. 


The Ordinary Monthly Meeting of the Society >vas held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, June 24tli, 1903. 

Dr. T* Storie Dixson, President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 7 Vols., 75 Parts or Nos., 9 
Bulletins, 5 Reports, 13 Pamphlets, 4 Miscellanea, and 2 Maps, 
received from 56 Societies, (fee., and 1 Individual, were laid upon 
the table. 



THE CORPUS LUTEUM OF DASYURUS VIVERRINUS, 
WTTH observations ON THE GROWTH AND 
ATROPHY OF THE GRAAFIAN FOLLICLE. 


By F. P. Bandks, M.D., Ch.M. (Svd.). 

(Comnmnicated by Pro/f'Mor J, WilHun^ Ch.M.). 

(Plates vi,-xx.) 
lNTIt01>UCTI0N. 

For the past seNenty-five years the exact niotle of origin of the 
structure known as “Corpus Luteum'^ has been the subject of 
dispute. The series of cJmnges which take place in the wall of 
of the evacuated Graafian follicle and result in the formation of 
the corpus luteum has been studied in different animals with 
varying degrees of completeness. Considerable uniformity under- 
lies the process in those animals in wliich this particular questio| 
has been studied, but different significances have been attachJ 
by different observers to a series of changes essentially similar. 
Briefly, it may be stated that some maintain that the corpus 
luteum originates from the inembrana granulosa of the Graaflan 
follicle, whilst others refer its origin to the wall of the follicle or 
theca folliculi. The writer of this paper has attempted to throw 
light upon the subject by observing the growth of the corpus 
luteum in the ovary of a small marsupial found in abundance in 
various parts of Australia, namely, the Native Cat {J>aiyv/rv» 
mnenrinm). So fur as he is aware, this has not been previously 
done systematically, though isolated contributions have been 
made to the literature of the marsupial ovary. 

This paper was originally submitted as a thesis for the degree 
of Doctor of Medicine of the University of Sydney, and the 
author begs to express his thanks to the Senate of the University 
for permission to publish the results of his investigation. 
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The collociion of material and the obtaining of certain data 
made use of in this paper were done by Mr. J. P* Hill, D.Sc., 
F.L.8,, Demonstrator of Biology in the University of Sydney, and 
well known as an authority on the processes of generation in the 
marsupial. To him the author tenders his sincere thanks for 
suggesting the undertaking of this research and for placing at his 
disposal a splendid series of ovaries in an excellent state of pre- 
servation. 

The work was earned out during the year 1902 in the Anato- 
mical Department of the University of Sydney, and to Professor 
J. T, Wilson, its head, the author tenders his best thanks for 
placing the resources of the Department at his disposal and for 
his kindly interest throughout the progress of this investigation; 
and ho has also to thank Mr. Louis Schaefer, of the same Depart- 
ment, for aid in producing the micro-photographs which illustrate 
this paper. 

Short Hkvirw of the LzTKnATORE. 

The literature of this suhject is extensive, being scattert’d 
through periodicals, reviews, iextdH)oks and essays, and extends 
over three-quarters of a century of time, so that no exhausti\ e 
review of it can be undertaken, apart from the fact that many of the 
oontributions in question are inaccessible in Australia. For a 
more extended criticism of different authors’ views, and for an 
excellent bibliography up to the year 1895, the reader is referred 
to SobotWs paper “ Uber die Biidung des Corpus Luteum bei 
der Maus” in the Archiv fCir Mikroscopische Anatomic, Bd, 47, 
1896, and to contributions mentioned therein; also to an article 
by the same author in Merkel and Bonnet’s Ergebnisse, Bd. 8, 
1898; and to J. G. Clark’s article in the Archiv fUr Anatomic 
und Physiologie, 1898. It will be necessary to mention here only 
those points which enable the reader to follow the discussion. 

In the year 1827 appeared a treatise by von Baer on the origin 
of the mammalian ovum. He described the ovum in the interior 
of the Graafian follicle, and recognised the fact of its escape by 
rupture* He described also the wall of the Graafian follicle, com- 
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po«ed of meinbranu granulosa and theca follicuH, with its two 
component parts, the theca interna and theca externa. The main 
features of his description have been followed by all succeeding 
authors. He studied the corpus luteum, and attributed its origin 
to the inner layer or theca interna of the theca folliculi. He 
took this view on the grounds that the theca interna is thickened 
before the rupture of the follicle, and that this layer already pos- 
sessed the characteristic yellow colour due to the so-called 

lutein” granules. He is one of the few authors who studied 
the earlier developmental Htoges of the corpus luteum, and did 
not base his description on a study of corpora lutea near or 
during the stages of complete development. 

No important communication was made upon this subject until 
1840; when Patterson, of Edinburgh, brought forward a theory 
that tlie corpus luteura had its origin from the haemorrhagic con- 
tents of the recently ruptured follicle. This theory gained the 
support of Henle, but was never generally accepted. 

In 1842, Bischoff in his work “On the Histoiy of Develop- 
ment of Ova in the Rabbit enunciated a new theory that the 
corpus luteum originated by modification of the cells of the mem- ^ 
brana granulosa of the Graafian follicle to form the characteristic 
cells of the corpus luteum, A few years later, in ovaries of the 
dog, guinea pig and roe, he found confirmation of this theory. 
Bischoff studied all the stages of the formation of the corpus 
luteum both early and late, so that his work has a particular 
value. There are, therefore, excluding Patterson^e, two different 
theories as to the origin and development of the corpus luteum. 
As time went on, defenders came forward for either theory. As 
adherents to von Baeris theory, we find Rokitansky, His, Spiegal- 
berg, Kblliker, Slavjansky, Oegenbauer, Paladino, Nagel, Bonnet, 
Sohottlander, Minot and others; whilst Pfliiger, Luschka, Wal- 
deyer, Call and Exner, and others have supported Bischoff’s 
theory. Much of the work was not carried out upon a series of 
ovaries containing corpora lutea at all stages of development, so 
that it loses to a certain extent its value. 
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Up to the year 1895 it will not be necessary to further review 
the literature, except to state that Waldeyer held a view which 
was a compromise l)etween the two theories. Ho considered that 
the epithelial element bore the greater part during the early 
development of the corpus luteum, but that, in the later stages, 
the theca folliculi had the greater share in its formation. 

The year 1896 marks a distinct advance in the mode of study 
of this subject. Then there appeared from the pen of Bobotta a 
paper based upon an exhaustive study of the development of the 
corpus luteum in the mouse. All modern methods of studying 
this question must comply with the requirements tliat he has laid 
down. His most important contention is that the corpus luteum 
must be studied in all stages of its development, from its origin 
onwards, and not only in its stage of full development. In this 
research there have accordingly been chosen ovaries representing 
all the chief stages of corpus luteum formation, the stage of the 
development of the ovum and embryo being taken as a guide to 
the time which has elapsed since fertilisation of the ovum. This 
has the greatest advantages from a comparative point of view. 
Sobotta’s paper appears io have awakened fresh interest in this 
question. He follows Bischoff’s theory, and is supported by 
Heape, Stratz, Honore, Belloy, van der Stricht, Bonnet, Bouin, 
and van Beneden; whilst Nagel, Clark, Rabl, Kolliker, Doering, 
Paladino, Biihler and Hia have come forward as upholders of \'on 
Baer’s theory. More extended criticism of these authors’ views 
will be given when necessary in the following chapters. 

MATRRIAn AND MrTHODS. 

Das^urun viverrtnue is a small marsupial, averaging when full- 
grown about the size and weight of a half-grown rabbit. Once a 
year it has a period of rut, during the months of May, June and 
July, and only then does the congress of the sexes take place. 
According to Hill, a vai^^ing period intervenes between coitus and 
the fertilisation of the ovum, so that the period of gestation is 
uncertain. It is probably about eight days. After gestation is 
completed, the embryo is transferred to the pouch. Bix are 
usually found there at a time. They i*emain attached to the 
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maternal teats for a period of seven or eight weeks, whilst the 
period of lactation is prolonged to about four months. 

For the purposes of this investigation the sexes were allowed 
access to one another, and the date of coitus noted. The females 
were killed at a varying period afterwards. After securing the 
blood supply, the internal and external genitalia were removoil 
and the stages of ovum or embryo corresponding were noted. 
The parts were placed in picro-sublimate solution for twenty- four 
hours and then transferred to alcohols. 

Some were also treated with picro-nitric-aceto-osmic solution. 
Picro-sublimate fixing fluids were found very satisfactory. 

The ovaries were transferred to absolute alcohol, cleared in 
cedar oil, afterwards put into benxol for 24 hours at a temperature 
of 45^ C., to which melted paraffin at 40“ C. to 45” C. was 
gradually added. Finally, the ovaries were transferred to paraffin 
with the melting point at 50“ C., in which they were left at that 
temperature for a period of two to four hours. This method of 
embedding gave uniformly good results. 

Sections were cut, some with Minot’s microtome and some with 
the rocking microtome. Some were 6 micros, thick, hut the 
majority 10 micros. They were mounted serially and stained 
according to requirements with Glychwmalum, Olychaemalum 
with Eosin, Iron-htematoxylin, and van Gieson’s stain after 
Glychifimalum. This lost was found particularly good for micro- 
photographs, which were taken with Zeiss’ apparatus. 

This paragraph gives the particulars of the material employed. 
Other ovaries besides those mentioned below were cut, but these 
were considered to show the most representative stages of develop* 
ment of the corpus luteum. The stage of ovum or embryo is 
indicated in each case. 

Ovary, Stage A. 

Ripe follioles, some showing maturation spindle in the ovum. 
Ovary, Stage B. 

Taken immediately after rupture of the Graafian follicle, ova 
obtained from uterus before separation of the second polar body. 

This Stage is referred to in this paper os the Polar-body Stage. 
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Ovary, Htage C. 

Five days post coituni, ova in one- and two-cell stages. 

Ovary, Stage D. 

Ova in the sixteen- and thirfcy-two-cell stages, with unclosed 
blastodermic vesicles hi some oases. 

Ovary, Stage E. 

Blastodermic vesicles, average diam. 1 mm. 

Ovary, Stage F. 

Blastodermic vesicles, average diam. 2*5 to 3 mm. 

Ovary, Stage Fj. 

Blastodermic vesicles, max. diam. 3*5 mm. 

Ovary, Stage G. 

BlaHtodormic vesicles, average diam. 3*5 to 4 mm. 

Ovary, Stage H. 

Blastodermic vesicles, average diam. 6*5 to 7 mm. Showing 
primitive streak and head process. Very large corpora lutea 
projecting on the surface of the ovary. This is about the stage 
of full development of the corpus luteum. 

Ovary, Stage K, 

Embryo 5*75 mm. long; late uterine stage, al:>out the seventh 
day. 

Ovary, Stage L, 

New born young, three hours old, in pouch. 

Ovary, Stage M. 

Very small ovary, young animals 105 min. long, head length 
45mm< 

Dkpikition or Tbrms. 

It will tend to avoid confusion if, before proceeding further, 
there be obtained a clear conception of what is meant by certain 
terns as used in this paper. All authors are notdlSreed as to 
the use of the terms “corpus luteum,” “corpus luteum verum,” 
“ocMTpus luteum spurium vel falsum,*’ and “corpus luteum 
23 
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atreticura.” In this paper the term corpus lufmm'* will be 
held to indicate tlie product of the changes which take place in 
the remaining structures of the Graafian follicle, after the extru- 
sion and subsequent fertilisation of the ovum, that is, the 
** corpus luteum verum ” of certain authors. Hobotta and others 
do not think that the fertilisation of the ovum is necessary, and 
maintain that tlie processes are the same, whether the ovum be 
fertilised or not, Waldeyer has lately insisk^d that the distinc- 
tion must l)e given up, and it is probable that the process of 
corpus luteum formation in Dasyurus ovaries, whose ova are 
extruded, is the same whether fertilisation takes place or not. 
The term corpus luteum. falsum^' or spnrhnn^^ will, }*owever, 
for the present be applied as a term of convenience to those 
corpora lutea formed in ovaries whose ova are not fertilised. 
The term “ corpus luteum atreticuin will here 1)6 taken to mean 
the corpus luteum which forms in an un ruptured Graafian follicle 
— the “ atresic follicle *’ to be descrilml subsequently. Paladin o 
has recently defined ‘‘true corpora lutea” as being those sti*ucture8 
formed in ruptured follicles, and classified as “false” those formed 
in atresic follicles. Beige! is the only author wlio agrees with 
him. This is confusing, because the term “ corpus luteum 
spurium ” is often applied in man and animals to the corpus 
luteum which forms when pregnancy does not occur, although 
the ovum has been extruded. This variety of corpus luteum is 
distinct from the variety formed in atresic follicles. Playfair 
says that the difference between “true” and “false” corpora 
lutea in man is only in degree, whilst Dalton applied the term 
“false corpus luteum” to atresic corpora lutea sometimes found 
in human ovaries. In this paper the writer will adhere to the 
ordinary definitions, as explained above. 

The term “ corpus fibrosum ” is used by various authors. It 
will be tak^ to mean the structure remaining after the degenerar 
tion of the corpus luteum, although Patenko extends this name 
to the connective tissue structure, which in some cases obliterates 
the atresic follicle. 
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Thk Piumokdial Follicle. 

Before entering upon the consideration of the primordial 
follicle itself, it will necessary for the sake of completeness to 
describe shortly tlio appearance of the ovary macroscopically and 
microscopically. The organ in the period of its greatest size is 
of ovoid sliape, measuring on an average 6 mm. by 5 mm. in its 
diameters. When the follicles are ripe they show as projecting 
bosses upon the surface. After their rupture the “ stigma ” 
can be seen, aud soon also the corpus luteum, standing out 
as a yellowish -white structure against the general background 
of the ovary. In section, the organ shows the usual fibrous 
connective tissue stroma, containing ova in various stages of 
development. Near the periphery of the ovary, the fibrous tissue 
is condensed, and the surface of the organ is coated by a layer of 
cubical epithelium. A similar condensation of connective tissue 
is found round the larger primordial follicles and the more fully 
developed Graafian follicles. The smaller vessels are placed in 
these condensed areas of connective tissue, whilst centrally and 
-elsewhere are found the larger vessels of the ovar}*, surrounded 
by a more rarefied stroma substance. Generally speaking, the 
young primordial ova lie in the peripheral condensed ovarian 
stroma, a little distance below the surface epithelium, and in the 
angles between the larger ova and follicles, where they approach 
the surface; whilst the older ova are not localised to any particular 
part of the ovary, many being superficial aud many buried some 
-distance beneath the surface (see fig. 2). 

The ovum in its earliest recognizable stage (primordial ovum, 
Jiee fig. 1) appears as a rounded cell placed in the condensed peri- 
pheral ovarian stroma, just beneath the epithelium of the surface. 
It is larger than the surrounding cells, and contains a finely 
granular cytoplasm which stains less deeply with haematoxylin 
than the neighbouring connective tissue elements. It is clearly 
distinguishable from the surrounding cells, and possesses a nucleus 
with a nucleolus, the nuclear chromatin being arranged periphe- 
rally near the nuclear membrane. At first there does not appear 
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to be any trace of the future vitelline membrane or envelop© of 
the ovum. In the cytoplasm of this primordial ovum, usually on 
opposite sides of the nucleus, are to be seen two dark bcxlies 
situated in a clear space, possibly the ‘‘centrosomes,*' which later 
on disappear. Tlie cells of the ovarian stroma adjacent to the 
primordial ovum do not at first show any peculiarity, but soon 
cells make their appearance, which have a circular arrangement 
round the periphery of the ovic cell. These cells arc flattened 
and epithelial in type, with a definite nucleus; their characters 
are shown in fig. 1. These cells soon become sharply marked off’ 
from the ovum by a membrane, the vitelline membrane. They 
are not at first marked off from the connective tissue stroma 
externally, but later on a membrane forms, which is the earlj’’ 
representative of the “(llashaut,” ‘‘basal membrane,” or “mem- 
brana propria” of authors. The cells between the two membranes 
become more cubical in form, and are the first representatives of 
the cells of the mombrana granulo.sa. At a very early stage, 
therefore, there are formed the rudiments of tli© more important 
structures of the ovarian ovum, with its surrounding cellular and 
membranous structures. The subsequent development of the 
ovic cell does not concern us further. Briefly, it increases in size, 
it form.s yolk granules, the bodies like centrosomes disappear, and 
the nucleus becomes excentric or even peripheral. 

After a certain stage, the ova grow very little, and the sub- 
sequent changes inA olve the membrana granulosa, which had 
attained the form of a single layer of cells, placed between two 
membranes. This single la}^ of cells multiplies to become a 
zone of ceils, two, three, then nine to twelve cells in thickness, 
with nuclei showing many karyokinetic figures. The cytoplasm 
of the cells is lightly stained and the walls are indistinct, whilst 
the most externally placed cells (adjacent to the basal membrane) 
are regularly placed, and suggest an epithelial arrangement. Tlie 
same applies in some cases to the cells near the vitelline mem- 
brane. At the angles between the cells are often to be observed 
spaces, probably to be accounted for by the rapid cell-growth not 
leaving time for the intercellular angles to be filled. These 
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spaces are cliflTerent from other spaces, walled iw by cells arranged 
in an irregular way, due to the liquefaction of the cell cytoplasm 
after chromatoiysis of the nuclei. Definite “ corps v^aiculeux,” 
with cells radially arranged round them, as first described by 
Call and Exner in the rabbit — the “Epithelvocuolen” of Flemming 
— are not seen in Dasyurus, although in the larger primordial 
follicles and in the young Graafian follicles there are found spaces 
liotween iri’egularly arranged cells, showing in their interior an 
ill-defined system of trabecului. These are probably the repre- 
sentatives of the so-called “ corps veaiculeux of Call and Exner 
in Dasyurus. Similar structures are found in atresic follicles. 

The characters of the theca folliculi will be described more fully 
later on, daring the consideration of the ripe follicle. To the 
whole structure, as above described, consisting of ovum, mem- 
bran a granulosa, and membranes with the theca folliculi, may be 
applied the terra “ primordial follicle.” 

Thk GRAAriAK Folliclk-— ITS Formation and IIipexiko. 

The development of the primoi*dial follicle has been described 
in the preceding section. The next important event in its 
history is the formation of cavities in the inembrana granulosa. 
This is brought about by liquefaction of the cell contents, follow- 
ing upon a chromatoiysis of its nucleus, a process which can be 
observed to take place in several places at once, but progresses 
more rapidly in some places thaw in others. By the ultimate 
coalescence of these cavities the ovum is loft in the centre of a 
vesicular structure, lined by cells of the membrana granulosa and 
connected to it by liands of cells, called “ retinacula” (see fig. 4). 
This structure is called the “Graafian follicle.” Its cavity con- 
tains fluid, formed probably by cell liquefaction and by secretion 
from them, and by the inflitration of lymph into the cavity. This 
formation of fluid goes on — evidently against pressure, other 
spaces appear in the membrana granulosa^ the follicle increases 
greatly in size and becomes ripe. 
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The Ripe Graafian Follicle of DAsrirncs vjyis/iji/yrif. 

In determining what constituten a ripe follicle in DasyuruK^ 
one is guided by certain considerations. 

Firstly, when the ovar}^ of a non-pregnant female is examined 
macroscopically during the oestral period, the follicles which are 
ripe, or nearly so, are easily perceptible as prominent projections 
on the surface. They may be as naanj’ as twelve to fifteen in 
number. Microscopically^ these projections are found to he due 
to large follicles which occupy the greater part of the section 
(see hg, 5), the larger vessels being placed centrally, and the 
stroma l>eing diminished to a minimum, whilst in the angle 
between these large follicles are found young ova and follicles, 
some of wiiicli show signs of atrophy. 

Becondiy, from the microscopical characteristics of the ripe 
follicle, to be descriljedly presently, it is easy to tell whether it 
be ripe or nearly so. Bobotta says that the test of a ripe follicle 
is that the nucleus of the ovum must not be in the resting stage, 
but must either possess a maturation spindle or lie preparing for 
its formation. This holds good also for Dasyurus* 

A descnptir>n of tJie ripe follicle necessitates the following 
subdivisions : — 

L Of the ovum. 

2. Of the liquor folliculi. 

3. Of the membrana granulosa. 

4. Of the theca folliculi. 

Firstly : — The ovum (see tig. 5) is ellipsoidal and surrounded 
by a thick envelope; its detailed description will )>© published 
later. It is surrounded by a “ discus proUgerus,” and is placed 
usually towards the periphery of the follicle, and often near the 
site of the future rupture. The cells of the discus proHgerus are 
of the same type as the cells of the membrana granulosa to be 
described presently, and the ovum with its discus is connected 
with the membrana granulosa by strings of similar cells — the 
“retinacula.*^ 
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Secondly : — The liquor foUictdi fills the follicle. In preserved 
ovaries it is represented by coagulum, staining fairly well with 
ordinar}^ stains. 

Thirdly : — The membrana gra7iulo8a forms the epithelial part 
of the follicular wall. It varies in thickness. At or al>out the 
stigniatic area it is thinned, and is only four or five, or even two 
or three layers of cells in thickness, w^hilat near the ovum it may 
be seven to ten layers of cells in thickness. The cells are small 
and compressed, wdth nuclei, Home of which stain intensely with 
iron-haunatoxylin, whilst others stain faintly. Mitotic figures 
are absent. Vacuoles are often present at the intercellular 
angles. 

The membrana granulosa is bounded externally by the mem- 
brana propria (see fig. G), whicli forms a basal membrane on 
wliicik the cells of the menkbrana granulosa rest. This basal 
membrane is homogeneous, clear and refractile on section, and on 
its outer side lies the theca folliculi. It is present in most 
animals, swine being an exception. Its nature and origin are 
disputed ; probably it is an altered layer of the theca interna. 

FourMy:--- The theca folliculi is, from the point view of this 
paper, tlie most interesting of the structures surrounding the 
ovum. In all animals whose ovaries have hitherto l)een studied, 
the theca folliculi is described as Ijeing specialiseil into two layers, 
an outer fibrous layer called the “theca externa,” ajul an inner 
“ theca interna/' whose cells are polygonal with rounded nuclei, 
and contain in their cj^toplasm granules of the so-called “lutein” 
substance, and are separated from eacli other by a varying amount 
of fibrous material. In Dasyurus, this specialisation of the theca 
folliculi into theca externa and theca interna is extremely rudi 
mentar}'. Indications of it are .seen in the thecte of primordial 
follicles (see figs. 6 and 7), in which there can be made out an 
outer theca externa of fibrous character, and an inner theca 
interna, with irregular flattened connective tissue cells, having 
oval nuclei with no karyokinetic figures, a granular cytoplasm, 
but no definite lutein granules, and no obvious intercellular 
ftubatanoe. This layer contains the smallest blood vessels. Ah 
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the follicle ripens, this differentiation becomes practically indis- 
tinguishable, the theca interna being represented by an indistinct 
layer of flattened nucleated cells, next the membrana propria, 
and resembling very closely the theca externa. 

When the follicle is ripe, the stroma of the ovary generally is 
scanty; it is seen between adjacent ripe follicles as a thin layer 
of flbrous tissue, showing occasional nuclei, and contains larger 
blood vessels for the supply of the follicles. The stroma of the 
ovary is also very thin in the neighbourhood of the stigmatic 
area, where rupture will take place (see fig. 5). In Dosyurus, 
therefore, the theca folHculi has a rudimentary tlieca interna, 
wliich in the ripe follicle is reduced to a minimum, and never 
approaches the condition described in other animals. 

The Rupture op the Follicle and its Closure. 

When the follicle lias become ripe it bursts, diminishes in sijse, 
and the position of its rupture can be seen on the surface of the 
ovary. The surface epithelium has broken away, and the fibrous 
wall opens to allow the extrusion of the ovum with discus proli- 
gerus and most of the liquor fulliculi. The blood vessels of the 
thinned ovarian stroma throw out blood which in Dasyurus is 
found constantly upon the surface of the ovary. Intra-follioular 
hwraorrhago is very exceptional in this animal, and if it occurs 
is very slight, never more than a dozen red corpuscles being 
found in a ruptured follicle. The ova were found in the oviduct, 
some unsegmented, some giving ofi' the polar body, some in the 
one- and two-celled stages. With the release of intra-follicular 
pressure the walls of the follicle tend to become approximated, 
corrugated and thickened, whilst at the site of rupture the two 
opposed surfaces of the membrane granulosa come together and 
adhere, so that there is formed a plug of epithelial cells (Bouchon 
^pith41ial), which closes the follicle (see figs. 8-9). This closure 
is an early event in Dasyurus, and takes place within the first 
few hours, before there is any attempt at formation of the corpus 
lutcunu 
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Coincidently with these processes in the membrana granulosa, 
certain changes go on in the theca folliculi and the basal mem- 
brane. This latter is corrugated, but at first remains intact. 
The bliKxl vessels of the theca dilate, either as a cause or an 
effect of the follicular rupture, and occupy the corrugations of 
the follicular epithelium and membrana propria. The blood 
.supply increases, the cavity of the closed follicle shrinks, and the 
ovary Ix^gins the formation of its corpus luteum. 

The Eakly Cokpus Luteum. 

In the consideration of the disputed question of tlie origiti of 
the corpus luteum, the crucial period of time is when the consti- 
tuent parts of the wall of the closed follicle undergo their 
iratisformation to form the component parts of the corpus luteum. 
It is, therefore, necessary to study these changes in detail. This 
description is founded upon the appearances of the early corpus 
luteum, at the Polar-body Stage of the ovum, and in the segmen- 
tation stages up to thirty-two cells, and the unclosed blaHtodermic 
vesicle, corresponding to Btages B, C and D previously indicated. 
The periixl of time occupied by the ovum in passing through these 
stages is not yet definitely known. 

The three constituents of the follicular wall are affected in 
marked degree, and simultaneously. The event whicli can be 
considered to form the turning point in the transition of the 
follicle into the corpus luteum, is the rupture of the hitherto 
intact membrana propria. This is effected by the growth 
inwards of the theca folliculi, which bursts through the membrana 
propria and sends its connective tissue sprouts towards the cavity 
of the follicle. The membrana propria l>ecoines indistinct near 
the^ apices of these sprouts and is lost. Elsewhere it persists, 
and for a comparatively long time can be seen as a homogeneous 
membrane sharply marking off the theca folliculi from the cells 
of the former membrana granulosa even after their transformation 
into the characteristic cells of the corpus luteum (see fig. 10). 

The connective tissue of the theca folliculi plays a most 
important part in the formation of the early corpus luteum. 
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was seen previously that immediately after rupture of the follicle 
the blood vessels of the theca folliculi becc«ne enlarged at various 
points round the circumference of the follicle* At these points 
a sprouting of the connective tissue takes place* The cells 
enlarge, their nuclei increase in size, and some show karyokinetic 
figures. A new formation of blood veaHefs takes place at the 
same time, and these new blood vessels, with the connective 
tissue cells round them, wedge their way tlirough the niembrana 
propria and cells of the inemhrana granulosa toward the cavity 
of the follicle. This process goes on at the various points so that 
the whole early corpus luteum is represented by a lobulated 
structure (see tig. 11). 

Next, the connective tissue bursts through the membrana 
granulosa completely, and reaches the cavity of the follicle, which 
it fills with loose connective tissue cells with processes which 
join, and form a connective tissue framework that fills the cavity 
of the ruptured follicle. In some cases, besides the connective 
tissue cells which are triangular in shape, there ore found larger 
rounded cells with one or two nuclei, a granular protoplasm and 
a distinct wall. These often lie free in the cavity, singly or in 
masses, and many of them are seen in close proximity to bands 
of young fibrous tissue or between the ordinary connective tissue 
cells. They are probably “fibroblast” cells (see fig. 11). 

The rate of metamorphosis of the cells of the membrana 
granulosa into those of the corpus luteum varies in its rapidity. 
Generally it does not begin until the connective tissue irrupts 
into the cavity of the follicle. In a few cases the cells of the 
membrana granulosa undergo their metamorphosis, and almost 
completely fill the cavity before tho connective tissue reaches it. 
At first the cells of the membrana granulosa, on being released 
from intrafollicular pressure, are crowded together by the collapse 
and corrugation of the follicular wall. The cells nearest the 
membrana propria and the irrupting blood vessels, are the first 
to show an alteration in character. Their cytoplasm swells and 
their nuclei become more regularly arranged than the nuclei placed 
more centrally. Many of them are oval in shape, and have the 
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long axis of the nucleus radially' placed. This swelling of the 
cytoplasm pushes the more centrally placed cells inwards, so that 
they encroach upon the central cavit}^ with its connective tissue 
tral)eculie, and insinuate themselves between these trabeculai. 
This cellular change is of the nature of an hypertrophy. No 
multiplication of the cell nuclei by dii'ect or indirect division can 
be made out, thougli carefully and often searched for in sections 
treated with different stains. 

To sum up, the early corpus luteum is formed from (he ruptured 
follicle by two processes; first, an invasion of the cavity of tlic 
follicle by vascular connective tissue sprouts of the theca folliculi, 
it l>eing impossible to distinguish l^tween the part played by the 
theca externa and the rudimentary theca interna; and secondly, 
by an hypertrophy of the cells of the mem bran a granulosa. 

This Latbu Development of the Corpus Luteum. 

For the study of the later development of the corpus luteum, 
serial sections were made of ovaries corresponding to the stages 
of ovum and embryo represented by closed blastodermic vesicles 
up U) the time of the formation of the primitive streak and liead 
process of the early embryo, that is the Stages E, F, Fj, O and H, 
previously described. The last of these stages of the embryo is 
reached probably about the third day, though this point has not 
yet been accurately determined, and represents approximately 
the time when the formation of the corpus luteum is complete*. 

The formation of the corpus luteum is carried on along the 
lines already described. It has been shown how the connective 
tissue invades the cavity in the interior of the ruptured follicle. 
The chief feature of the connective tis.sue during the later develop- 
ment of tile corpus luteum is the formation in connection with it 
of blood vessels, so that the interior of the young corpus luteum 
becomes filled with an angiomatous structure formed by branch- 
ing blood vessels whose walls are composed of a single layer of 
flattened endothelial cells. These vessels exist under usual 
circumstances for some time previously to the filling of the spaces 



380 


THE CORPUS LUTRUM OP DASrirJtUS, 


between tlieni with coj'pus luteuni cells. Whetlier they are 
formed by the connective tissue previously in the interior of the 
follicle, or by the sprouting of the bloo<l vesaeJs of the tlieca, is 
uncertain (see tigs, 12, 13 and 14). These blood vessels are of 
the nature of venous sinuses, and no structures comparable to 
small arteries are found in the corpus luteuin at any time. 

Whilst the vessels are forming, the cells of the niembrana 
granulosa undergo a peculiar change. This has been seen in its 
initial stages previously, but now becomes mon; marked. The 
cell cytoplasm swells, becomes filled vvitli granules (even drops of 
secretion are deKcril)ed in some animals), tbe cell boundaries 
become distinct and the nuclei liecome oval with their long axis 
radial, whilst many of them have two distinct nucleoli. The 
nuclear chromatin becomes aggregated round the periphery of 
the nucleus, but karyokinetic figures are uniformly absent, though 
they have been searched for with great care. 8ome of the cells 
have two or even three nuclei, and the multiplication of the cells, 
if it takes place, is direct. Taken on the whole, the cliange in 
the mem bran a granulosa cell is probably a process of simple 
hypertropliy. The hypertropbying cells push inwards the other 
cells into tlie spaces Iwtween the blood vessels previously described, 
so that the cavity is encroached on and fiJlfsl up. In most cases 
this filling up is completed at the Mtage H, but a cavitj^ filled 
with blood vessels and connective tissue may persist for a long 
time (see tigs. 15 and 16), 

The membrana propria loses its former distinctness. It is 
encroached upon by the cells of the theca nearest to it. Tlie 
nuclei of the cells nearest the membrana propria increase in sw, 
the membrana propria is dissolved, and the connective tissue 
cells invade the cells of the corpus luteum. 

By the processes described it comes to pass that the emptied 
follicle is transformed into tbe corpus luteum. Briefly, these 
processes are the irruption of connective tissue into the cavity of 
the follicle and its subsequent vascularisation, accompanied by 
hypertrophy of the cells of the membrana granulosa. The corpus 
luteum forms quickly (within tl^ree days) and persists duiing the 
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greater part of the time that the animal in lactating, ultimately 
diMappearing when the young animal i« capable of leading an 
independent existence. 

Ij> addition to these changes involving the conversion of tlm 
ruptured follicle into the corpus luteum^ certain changes go on in 
the neighbouring ovarian structures. In a general view of the 
ovary in sectioni when the corpora lutea are formed it is found 
that the whole section is occupied by these structures (see fig. 1 7), 
whilst tlie general stroma of the ovary is reduced to a minimum. 
During the ripening of the follicle and during the process of 
corpus luteum formation the stroma becomes more and more 
rarehcd and more fibrous, probably owing to the diverting of the 
bloof.l supply to the nourishment of the follicle and the corpus 
luteum. This rarefaction is due to tlie disappearance of some of 
the connective tissue cells and the imbibition of fluid by the 
connective tissues generally. During its progress the larger 
Vessels of the ovary and their branches l>etween the corpora 
lutea become filled with blood; this congestion of the ovary 
during corpus luteum formation is a marked feature of the organ. 
This rarefaction persists whilst the corpora lutea are present in 
the ovary, and only with their disappearance does the ovarian 
stroma resume its ordinary condition. 

The theca folliculi is affected in the same way. It urnlergoes 
changes in the later stages of corpus luteum formation. Its 
external part participates in the changes of the ovarian stroma, 
whilst its inner part (the rudimentary theca interna) has the size 
of its cellular nuclei increased, and is best preserved in the places 
where it is sending in its connective tissue processes towards the 
centi'e of the corpus luteum. 

lu addition, to the development of the corpora lutea, and the 
changes in the stroma just described, other processes go on simul- 
taneously in the ovary. If an ovary be examined at the time of 
ripening of the follicles or shortly after they burst, it will be 
found that it i« crowded with young ova and follicles in various 
stages of development (see fig. 2). The smallest and youngest 
ova are found immediately below the surface, in the intervals 
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between the follicles, whilst the larger are often found at some 
distance below the surface. With the formation of the corpora 
lutea, most of these ova and follicles undergo degeneration, which 
seems to aifect them all except the youngest near the surface, and 
those which are nearing ripeness. The ova lictween and close to the 
corporea lutea are the first to go, and the efiect of tlie growing 
corpus luteum seems to make itself felt in ever widening circles, 
80 that finally, when the corporea lutea are fully formed, nearly 
all the residual ova are atrophied, with the exception of those 
young ova immediately below the surface. A few of the larger 
ova, further away from the influence of the corpus luteum, persist 
for a little while longer, but ultimately they atrophy and become 
of no account. This change is a progressive one, atul quickly 
shows itself, so that when the corpus luteum has attained its full 
development the ova, with the exception of the smallest and most 
superficial, are in a state of atrophy (see fig. 17). 

The Atuophv op the Foluclb, and the Cokpus Luteum 
Atrkticum. 

In this place it will be fitting to describe the characteristics of 
atrophic follicles and the scKjalled “corpora lutea atretica,” that 
is, the corpora lutea formed in connection with certain follicles 
whose ova are not extruded. 

With regard to the atrophic or atresic follicle, it is found that 
its fate is not the same in all cases. The difference depends on 
the size and development of the follicle before its atrophy begins, 
and upon the degree to which atrophic and other changes go on 
in its component parts. 

The fate of the follicles near their ripeness will be described 
later. The remaining unripe follicles may be roughly classified 
into two varieties, large and small, whose characters have already 
been sufficiently described. In the larger follicles, up to about a 
stage represented by fig. 4, the atrophic follicles may be divided 
into those which ultimately come to have loft one layer of cells 
of the membrana granulosa, and those which have more than one 
layer, two or three being a usual number. The atrophic process 
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is similar in each case, and can be described a« affecting, firstly, 
the contents of the follicles; secondly, the rnembrana granulosa; 
thirdly, the basal membrane; and fourthly, the theca folliculi. 

The determination of the place where the atrophic changes 
begin is difficult. In Dasyurus the membrana granulosa is first 
affected. It will be seen that some of its nuclei stain deeply, and 
others only faintly. In these latter* chromatolysis takes place in 
the nuclei of those cells nearest the cavity of the follicle, the 
nuclear membrane disappears, and the chromatin becomes broken 
up into fine particles which are scattered through the general 
debris or aggregated into mosses which stain deeply. 8oine of 
these deeply stained masses have been observed protruiiing from 
the cell nucleus, and in many cases seem to be nucleoli. In some 
cases also the formation of karyokinetic figures takes place in the 
nitclei of the cells of tlie degenerating membrana granulosa. This 
process has been fully described by Flemming and others, and is 
met with in atrophic follicles of many animals besides Dasyurus. 
Whilst this has being going on, the cell cytoplasm has undergone 
degenerative changes. In many animals a definite fatty degenera- 
tion has been described as taking place, but in Dasyurus this is 
not observed. The degeneration of cell substance appears to be 
a process of simple atrophy. It goes on until the membrana 
granulosa is reduced to a zone of cells inside the theca, often otie 
or even two or three cells in thickness (see fig. 18). 

The discus proligerus surrounding the ovum ia not affected 
until comparatively late. Chromatolysis sets in, the cells atrophy 
in the usual way, and the envelope of the ovum crumples up, and 
is partially or totally destroyed, whilst its nucleus undergoes 
chromatolysis, and its cytoplasm loses its yolk granules and 
degenerates. By these processes the contents of the follicle come 
to l)e represented by a granular material which represents the 
liquor folliculi, together with debris of membrana granulosa cells 
and of the ovum* Through this granular material are scattered 
darkly stained granules, representing portions of the original 
chromatin of the various nuclei. Occasionally, too, cells are 
found, situated in a clear space in this granular content of the 
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follicles. These are leucocytes, with the function of removing 
the granular debris; and there does not, in Dasyurus, appear to 
be any reason for thinking that these are memhranu granulosa 
cells with a phagocytic action, such as has been attributed 
to them by some authors, Schulin, Janosik, and Pfliiger. 
Whilst the ovum is degenerating similar cells are sometimes found 
attacking it, but nowhere is there seen any sign of the trans-* 
formation of membrana granulosa cells inU> a plasmtxlium, with 
the phagocytic action, as described by Matcliinsky, though in 
small atrophic follicles there are sometimes found apj:)earance» 
similar to those figured by Matchiusky, whicli are V)Ut remnants 
of degenerated ova containing nucleated leucocytes (Rg. 21). 

The basal membrane is early affected. It disappears whilst 
the above described changes are going on. It is generally an 
early event, but may be late. The time of its disappearance 
varies, but whilst it is present there is no tendency for the inner- 
most layer of the theca folliculi to encroach on tlie membrana 
granulosa (see figs. 19 and 20). 

When the basal membrane disappears, the rudimentary theca 
interna folliculi encroaches on the membrana granulosa. It 
becomes thickened, its cells increase in size and project into the 
membrana granulosa, and even into the cavity of the follicle. 
With the atrophy of the remaining membrana granulosa cells, 
there is also multiplication of the cells of the theca interna, so 
that concentric layers of connective tissue cells are formed, 
tending to diminish the size of the follicular cavity. This process 
is aided by the ingrowth of connective tissue cells into the cavity, 
causing its ultimate obliteration. 

In the second variety of these atrophic follicles, where there 
remains but one layer of cells of the membrana granulosa lining 
the cavity, the ordinary separation of the rudimentary theca 
interna from the membrana granulosa by the basal membrane, 
though present, is obscured, and there is no attempt at encrcjach- 
ment on the membrana granulosa by the theca folliculi, so that 
the atrophied follicle presents the appearance of a cyst, lined by 
a definite layer of more or less cubical epithelium, towards which 
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the theca, at any rate for a time, may preHCrre its usual relations 
(see fig. 19). Occasionally, it appears that these cysts may remain 
for a considerable time, but the majority lose their layer of epithe- 
lium, and are obliterated by proliferation of the rudimentary theca 
interna and invasion of the cavity by connective tissue cells, as 
above descril^ed. It is probable that the two varieties of these 
larger atrophic follicles are due to variations of the same process, 
but the origin of the variation is obscure. The outer layer of 
the theca undergoes the changes which have been described 
previously in t!ie consideration of the stroma of the ovary. 

In the case of the smaller follicles, the process is less compli- 
cated, though similar. The vitelline membrane shrinks from the 
membrana granulosa cells, the ovun) degenerates and is removed, 
whilst the membrana granulosa cells may persist as a single 
layer of cuboidai epithelium, or may atrophy, when the theca 
proliferates and fills up the cavity of the follicle. Occasionally, 
as in the case of other animals, a metaplasia of membrana 
granulosa cells into spindle- and star-shaped cells takes place. 
These till up the space and cause its obliteration (see fig. 21). 

In llHbjCase of follicles which are ripe or nearly so, whose ova 
are not extruded, there takes place a quite different process, which 
is not seen at all in the atrophy of the younger follicles. Practi- 
cally, with the exception of the extrusion of the ovum, everything 
proceeds in the same way as if ruptui'e hod taken place. A 
corpus luteum atreticum is formed in the centre of which the 
atrophic ovum is seen, sometimes even making an attempt to 
segment (see figs. 22, 23, 24). The atrophied ovum is invaded by 
connective tissue and is removed by leucocytes. The membrana 
granulosa cells hypertrophy, the connective tissue of the theca 
grows in, in the same way as in the ordinary corpus luteum, and 
there is thus formed a corpus luteum atretic\tm. 

It will be seen, therefore, that in Dasyurus there is no dilier- 
enoe in the formation of the corpora lutea atretico, as compared 
with the mode of formation of the true corpus luteum. Some 
dififerenoe in sise can sometimes be made out, the atresic being 
24 



386 


THK COKPUS hVTKXm OF JJASTlfniTS, 


smaller than other corpora lutea, but, with this exception, the 
process is the same. 

Thk Deci-ine op the Corpus Lutbum. 

The growth of the corpus luteum in Dasyurus is rapid, and 
occupies the tirst three days after the follicular rupture. It 
remains in the same state for seven to eight weeks and then 
declines. 

The chief factor in the decline of the corpus luteum is the 
supervention of a condition of fatty degeneration in its character- 
istic cells. The degenerated cells are removed by leucocytes, the 
blood vessels atrophy, and the connective tissue increases to form 
a corpus fibrosum, so that by the time the young animal is about 
ten centimHres long, some four months after its birth, there 
remains no trace of the corpus luteum in the ovary, which is 
found to be full of young ova beginning to grow in preparation 
for the next oestral period. 

The Corpus Luteum of DAsrunirs vivsnmyus . 

In the short review of the literature given previously, the two 
main theories of origin of the corpus luteum were set forth. 
Some attribute its origin to the theca interna folliculi^ others to 
the membrana granulosa. These divergent views have been taken 
by different authors for di£Perent animals, and in some cases the 
accounts differ for the same animal. It is worthy of note that 
those authors who have studied series of ovaries, sufficient to 
provide all the early stages of corpus luteum formation, are 
practically unanimous in contending that tlie characteristic cells 
of the corpus luteum take origin from the cells of the membrana 
granulosa. One of the best known of these is Sobotta, who, in 
the mouse and rabbit, carried out an exhaustive research on this 
question, and was the first to lay down the lines along which 
work to solve this question must be carried out. He is supported 
byBtratz, who in a long thy article, including amongatotbersmatters 
the history of the corpus luteum, gave a similar account of its origin 
founded on a complete study of numerous ovaries of Tupaja 
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javaniea, tSorex vulyaru, and Taraiuit tp^trum. Honore, too, in 
the rabbit, working in the same way, arrived at the same general 
conclusions as Sobotta and Btratz; and van der Btricht, working 
on ovaries of VespertiUo murinus^ V. pipUtrellvs^ Plecotua auritua^ 
and ypsperuyo from which an abundance of material was 

obtained, confirms Bischoft’s theory. Van Beneden in the rabbit, 
Jielloy in the guinea pig and rat, Heape in the monkey, Bouin 
in the rat and guinea pig. Bonnet in the dog, and Comil and 
Kreis in man, have all arrived at a similar conclusion, though 
differing in minor points. Of these authors, Bobotta, van der 
Btricht, Honore and Btratz may be taken as examples of those 
who have founded their support of Bischoff’s theory on the study 
of a sufficient series of Ovaries to give them all the stages of 
corpus luteum formation, particularly the early ones. On the 
other hand, it is found that the upholders of von Baer’s theory, 
famous anatomists though some of them be, have studied this 
question in an imperfect way. His, KoUiker, Rabl, Nagel, 
Paladino, Clark, Doering, and Biihler have lately come forward 
as opponents of Bischoffs theory. With the exception of Biihler, 
whose work is not yet complete, none of them have carried out a 
study of the corpus luteum in all its stages of development, or at 
any rate there is no record of their having done so. Therefore 
their statements do not bear so much weight as they otherwise 
would. It is only fair to state that, with regard to His and 
Kiilliker, their more recent remarks on this subject were made in 
short discussions at Anatomical Congresses. Rabl admits that 
his material is not sufficient to be of great service in settling this 
question, whilst NageFs opinion is expressed but shortly in von 
Batdeleden’s “Anatomic.” Paladino’s recent contribution to 
this question is founded on old observations made without respect 
to more recent requirements. In the case of Doering and Clark, 
they have collected swine ovaries (in large numbers, it is true), 
but without reference to any data as regards oestrum, time of 
coitus, and stage of pregnancy; or if any, so that they have no 
certain knowledge of the actual stages of corpus luteum they have 
described. 
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Next, it is interesting to note that tiio discrepancy of authors^ 
views depends to some extent on the size of the animal studied. 
His, for instance, said at Kiel in 1898, that in man and in larger 
mammals, the formation of corpora lutea from the thecn interna 
was absolutely indisputable. Bilhler, too, at Pavia in 1900, said 
that it was certainly not an accidental circumstance that the 
accounts of the origin of the corpus luteum should be ho dianietri 
cally opposed in the smaller as compared with the larger rnammalK. 
Sobotta (Tubingen, 1899) denies that the size of the animal has 
anything to do with the question, and upon the grounds of com* 
parative anatomy there would appear to be no reason why the 
origin of such a constantly occurring structure as the cor}>us 
luteum should be so radically altered. If it is so, in what anitnals 
of the mammalian order does the transition in mode of formation 
take place, or where do the transitional forms of corpus luteum 
appear^ One is justified in supposing that the inotleof formation 
of the corpus luteum is uniform throughout the mammalian order, 
though it may be obscured b}' accidental circumstances, so that, 
what holds good in Basyurus — a marsupial — w'ould probably 
hold good in the rabbit, mouse and guinea pig, and probably also 
in larger animals, as man and the swine. 

But what are these accidental circumstances? It has Ijeen 
pointed out by various authors that the theca folHcuU of most ani- 
mals is composed of an outer fibrous theca externa and an inner 
theca interna, whose cells are more or less polygonal and filled with 
granules of the so-called ** lutein substance, and have l>etwcen 
them a certain amount of intercellular fibrous tissue. There is 
in fact a definite specialisation of the theca folliouli into two 
layers. Now, many authors attribute the origin of the charac- 
teristic cells of the corpus luteum to the specialised theca interna, 
some on altogether insufficient grounds. Thus His (at Kiel, 1 898) 
says that the structure of the theca interna folliouli is identical 
with that of the young corpus luteum. Nagel uses the same 
argument, but that is no proof that one originates from the other. 
His also says that the transition from one to the other can be 
traced step by step, Boes he refer to one corpus luteum, or to 
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the tracing of the trausitiou through a aerieB of ovaries containing 
corpora lutea in all stages of development] In Dasyurus, as 
shown previously, the specialisation of the theca folliculi is rudi- 
mentary; in other words, the accidental specialisation of the 
theca folliculi seems to be practically omitted, jujssibly owing to 
tlie lowly position of the animal in the mammalian order. There 
is accordingly no similarit}’ between the cells of the rudimentary 
theca interna and the cells of the membrana granulosa or corpus 
luteum in Dasyurus, and consequently there is no mistaking the 
parts these two structures play in forming the corpus luteum. In 
tracing the transition, of which His speaks, in fully formed 
corporea lutea of Dasyurus, a certain apparent resemblance is at 
times to be seen Vx> tween some of the theca interna cells and the 
cells of the corpus luteum. A superficial observer might view 
some of the cells as showing a transition of the theca interna 
cells into the cells of the corpus luteum, but if the growth of 
that structure is traced through its various stages it is found 
that the rudimentary theca interna plays no part in the forma- 
tion of the characteristic cells of the corpus luteum, but limits 
itself entirely to the giving off of vascular connective tissue 
sprouts to the interior of the follicle. And this is what is to be 
expected, for the theca folliculi, from the time of formation of 
the primordial follicle up to the rupture of the follicle, merely 
plays the part of a stratum of tissue whose function is to provide 
blood supply and support to the contents of the follicle.. And 
indeed, the function of the theca folliculi seems to have been 
neglected in this connection by the majority of authors. In 
most aiiinials there is described a thickening of the theca interna, 
with lutein granules in its cells during ripening of the follicle, 
which has been considered by some as a process of preparation 
for the formation of the corpus luteum by that layer. In Dasy- 
uru«, on the contrary, there are no cells containing lutein granules, 
and during the ripening of the follicle there is a progressive 
diminution of the rudimentary theca interna and a rarefaction 
of the theca generally, so that it is extremely unlikely that the 
sudden rupture of the follicle should bring about such a change 
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in the hitherto passive theca folliculi as to enable it to form a 
large parenchymatous cellular structure like the corpus luteum. 

But, apart from these general arguments, a solution of the 
question for Dasyurus will be found on observation of the actual 
processes of corpus luteum formation in that animal, and perhaps 
the most important point in time is that, just after the rupture 
of the follicle takes place, when the process of corpus luteuni 
formation is carried on with great rapidity, particularly in small 
animals. On this account, Biihler 8a3"s that Sobotta has not 
observed in the rabbit and mouse the first alteration of tliese 
folliculi, in which sprouting of the thecal tissue into the cavity of 
the corpus luteum takes place; and he says also that an observer 
who is unaware of the existence of these sprouts or cones of thecal 
tissue might regard them as parts of the epithelial laj^er. This 
criticism is entirely erroneous, for in both the cases of the rabbit 
and mouse, under the sections dealing with the freshly rupture<l 
follicle and early corpus luteum, Hobotta has descried, though 
perhaps not fully, these cones of thecal tissue sprouting from the 
theca interna. Certainly in his figures this point might have 
been mode more clear, but there is no doubt that he has both 
recognised and described them. To resume, in Dasyurus, 
owing to the comparative simplicity of the theca folliculi, it is 
easy to follow its future development. At first it does not trans- 
gress the membrana propria, but soon ruptures it and wedges its 
way towards the cavity of the corpus luteum, and even at this 
time before it reaches the cavity it can l)e seen in many cases 
that the changes in the cells of the membrana granulosa ore well 
marked, whilst between the sprouts are seen the membrana 
granulosa cells still sharply separated from the theca by the 
basal membrane. In some instances, too, the cavity of the follicle 
is almost filled with the hypertrophied cells of the membrana 
granulosa, even before the vascular connective tissue sprouts 
from the theca have time to gain the cavity of the follicle. The 
rate of alteration in the membrana granulosa cells and in the 
theca folliculi is not absolutely constant, but varies within limits, 
so that at given stages of the segmenting ovum there may in one 
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case be found the corpus luteuoi a little further ad v^anced than in 
another. 

The amount t)f central tissue in tlje fully formed corpus luteum 
varies. Sometimes its interstices are completely filled with cells 
of the corpus luteum; at other times there persists for some time 
a cavity in the centre whose only content is connective tissue 
with occasional blood vessels. 

In the preceding part of this section the chief points in con- 
nection with the theca follicuii have been shortly discussed. 
There are, however, in the cose of the membrana granulosa other 
points concerning which authors are at variance. 

In DasyuruH the membrana granulosa, unlike the theca follicuii, 
is throughout its existence characterised by active change. This 
is early evidenced by the multiplication of its layers, hy the 
occurrence of karyokinetic figures in the membrana? granulosm 
of the primoidial and Oraatian follicles, and by the general 
characters of their epithelial cells. It would not, therefore, l>e 
surprising to find that, after the follicular rupture, the membrana 
granulosa should persist and play a part in the formation of tlie 
corpus luteum. Many authors deny that this is so. Nagel, for 
instance, says that — in man — the membrana granulosa disappears 
absolutely. BUhler, too, in his preliminary note says the same, 
though at present his proofs are not forthcoming; whilst Kreif* 
and others maintain that in man the cells of the membrana 
granulosa multiply or hypertroph}* to form the characteristic cells 
of the corpus luteum. There is, tlierefore, a difference between 
observers who have taken man as the basis of their observations. 
Clark and Doering also deny that the membrana granulosa forms 
the characteristic cells of the corpus luteum. Clark says that (in 
the swine 1 fn. few of his preparations showed some epithelium, 
others almost none; and from this he concludes that the membrana 
granulosa completely disappears at the time of, or si>ou after 
rupture of the follicle. This is all the notice that Clark deems 
necessary to give to the description of a process whose study is 
80 important to thoroughly understand this question, and he does 
not show a single figure to illustrate it. The haphazard way in 
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which Clark and Doering collected their material has already 
been connneuted upon; but apart from this, the words of Clark’s 
description indicate clearly that he is describing the membrana 
granulosa of an atresic follicle. In Bosyurus the same wholesale 
disappearance of membrana granulosa is observed, but only in 
atresic follicles up to a certain stage of ripeness. Doe ring denies 
that his isolated human corpus luteum was an atresic one/but 
owing to the imperfection of his diagrams and the shortness of 
his description, it is impossible to (jontradict his somewhat 
categorical statements. Doering says, too, in the earlier part of 
his paper, that ‘‘in most cases” the membrana granulosa 
disappears. He omits to mention what becomes of it in the 
remainder, KdlUker has also lately expressed himself os of the 
opinion that Bobotta’s explanation of the origin of the corpus 
luteum in the mouse and rabbit does not convince him. He does 
not mention any of his own researches on the formation of true 
corpora lutea in the mouse, but on the ground that, in his opinion, 
they are of the same nature as corpora lutea atretica, he defends 
von Baer’s theory. 

Against these opinions we must weigh those of such authors 
sa Sobotta, Stratz, Honore, and van der Bfcricht, who have 
recently studied the corpus luteum in all its developmental stages, 
and described it with great care. They and many others are 
unanimous in their support of Bischoff' g theory. It is unnecessary 
to dilate further on their mode of work, but this alone, in 
contrast with the comparatively scanty observations made by the 
defenders of von Baer’s theory, entitles their opinion to the 
greater weight. 

Turning to the membrana granulosa of Dosyurus, immediately 
after follicular rupture there is no sign of degeneration or 
disappearance of the membrana granulosa, and there has been 
seen and depicted the actual hypertrophy in the cell substanoe. 
It has been observed to begin nearest the theca, in many oases, 
even before the connective tissue has reached the cavity of the 
follicle. It has also been observed that it is usually well marked 
before the membrana propria loses its distinctness, and it is 
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constantly found close to the connective tissue ingrowths from 
the theca into the cavity of the rudiment of the corpus luteum, 
and near sources of good blood supply. Also, in the man)’ 
hundred of sections of corpora lutea examined at all stages of 
their formation, there has not been seen in one single instance 
any sign of atrophy of the former cells of the mem brana granulosa, 
no chromatolysis, no fatty degeneration nor other degenerative 
phenomenon. On the other hand, there is, as described previously, 
a vigorous and rapid hypertrophy of the membrana granulosa 
cells; and this, too, in an animal whose theca interna is absolutely 
unimportant, and limits itself to supplying vascular connective 
tissue to the corpus luteum. 

Finally, though many authors agree as to the persistence of the 
membrana granulosa cells, there are differences of opinion as to 
their suV>gequent life-history, The disputed point is, whether the 
cells increase by a pure hypertrophy, or whether they actually 
multiply. 8ome authors describe karyokinetic figures as occurring 
rarely, or frequently, in the nuclei. These are ; — van der Stricht 
in the bat; Belloy in the rat and the guinea pig; Stratz in Tupaja, 
Sorex and Tarsius; Bouin in the rat and guinea pig, and Kreis in 
man. On the other hand : — van Beneden in bats, Honore in tlie 
rabbit, and Sobotta in the mouse and rabbit, deny that there is 
any karyokinesis in the cell nuclei. In Dasyurus, after a pro 
longed search, there has l)een found no karyokinesis. The nucleus 
seems to participate with the cell in its hypertrophy. Sometimes 
to all appearances one cell has two or even three nuclei. Possibly 
amitotic division of cells may occur, but this has also l>een sought 
for and not found. 

Lately, some authors have concerned themsehes with the 
structure of the individual cells, llegaud and Policard maintain 
that, with special staining, there can be demonstrated in the 
cells of the corpus luteum of the hedgehog droplets of a substance 
which may be supposed to be a cellular secretion, and this 
observation fits in with Prenant's hypothesis of the glandular 
nature of the corpus luteum. 
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To sum up, in Dasi/nrus tnvsrrinus the process of corpus 
luteum formation is plain. In this process there are two factors 
which go on side by side. These are — firstly, the hypertrophy 
of the membrana graniilosa cells to form the characteristic cells 
of the corpus luteum ; and secondly, the invasion of these masses 
of hypertrophy ing cells by a vascular connective tissue framework 
which supports and nourishes the whole structure. 

The Functions of the Corpus Luteum, 

Up to the present time several different theories have been 
brought forward to explain the functions of the corpus luteum; 
and Minot says Concerning the function of the carpus luteum 
we possess scarcely any knowledge.*’ 

Most of the theories have had a mechanical basis. The corpus 
luteum has been deemed to act ae a stop-gap ” to fill the cavity 
of the ruptured follicle, and thus to restore the circulatory con- 
ditions which have been disturbed by a sudden release in the 
tension of the ovary. 

Clark offers another explanation. Ho maintains that tlie 
corpus luteum has the function of giving blood vessels to a part, 
which in the ordinary course of events would become scar tissue, 
and thus the ovary is maintained in a soft and resilient condition, 
favouring the complete development of future follicles. 

Ingenious as this theory is, it seems that it, or any mechanical 
theory must be insufficient, which neglects to take into account 
the vital processes of the characteristic cells of the corpus luteum 
themselves, particularly in their relations to the changes in the 
rest of the ovary, in the uterus and genital apparatus, and in the 
whole organism generally. Prenant, in a highly interesting 
paper, has brought forward a very attractive theory to explain 
the origin of the corpus luteum (which he attributes to the 
membrana granulosa). He points out that, in all animals 
examined, the corpus luteum is a structure whose morphological 
characters are those of a glandular apparatus without a duct, 
possessing presumably an internal secretion; and that the cells of 
the corpus luteum elaborate material in their interior as has 
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recently been described by Hegaud, Policard and others^ and also 
that thej*^ do not show {except occasionally) mitotic figures, 
though on this last point authors disagree. The corpus luteuin 
of Dasyurus comes into line with other corpora lutea in these 
respects, and, like them, resembles closely the liver in its histolo- 
gical features. Prenant considers the corpus luteum a gland, and 
he is of opinion that its hypothetical secretion plays an important 
part in the organism, such as we are accustomed to attribute to 
the supposed ovarian internal secretion. After attempting to 
explain the phenomenon of chlorosis by the lack of this possible 
internal secretion, he proceeds to argue that the purpose of the 
corpus luteuin is probably also to prevent ovulation in the period 
between successive oestra, or during pregnancy. This latter 
theory is supported by Beanl, Kegaud and Policard; and in the 
case of Dasyurus can be supported on the following grounds : — 
On taking a general view of the ova and their intraovarian 
history in Dasyurus, it was observed that, in common with other 
animals, during the period l>etweeu the oestra, and towards the 
end of lactation, the corpus luteum disappeai^ed, and then the 
young ova began to grow in preparation for the next oestral 
period. Also, as soon as the corpus luteum is formed, it is found 
that the ova, hitherto in various active stages of development, 
begin to atrophy as described above. This atrophy begins in the 
neighbourhood of the young corpus luteum, and the process seems 
to affect the ova in ever widening circles. This atrophy may be 
due partly to mechanical pressure and parti)* to the internal 
secretion of the corpus luteum, if it has one. It is at any rate 
certain that, in Dasyurus during the time of development and 
persistence of the corpus luteum, atrophy of the larger remaining 
ova takes place, and ovulation remains at a standstill, fciome of 
the remaining ova (exceptions to the rule) have at first sutHcient 
energy to carry them on for a while, but ultimately the corpus 
luteum triumphs over them and they atropliy, 

In this connection, Fraenkel and Cuhn^s experiments (see Anat. 
Ana. 1902, pp, 294-300) are of interest. Working on Born^s 
theoiy, that the corpus luteum is a gland elaborating an internal 



396 


THE CORP08 LUTEtIK OF DASYtUK/S, 


aecretion whose function was to prepare the uterus for the recep- 
tion of the egg, and to give the impulse to the organ iamal changes 
accompanying pregnancy, they performed certain experiments, 
suggested by the following considerations ; — 

(1) That the ovum cannot itself produce the changes in the 

organism, for these Ijegin even before the ovum reaches the 
uterus. 

(2) fn ectopic gestation the uterus undergoes the usual changes, 

although the ovum is in the tube. 

(3) If the ovum reaches the uterus, its growth alone does not 

explain the great increase in size of the uterus, and there 
must be some other factor at work. 

. The corpus luteum was thought to lie this factor, because it is 
a large structure whose function is not evident, and which is 
remarkably constant throughout the mammalian order. These 
observers then, as an additional reason, say that Aplacentalia, 
such as Monotremes and Marsupials, whose ova develop outside 
the uterus (sic) possess only a rudimentary corpus lutem, or none 
at all. This is erroneous. Both these classes of animals have a 
large corpus luteum, consequently this reason carries no weight. 

By their experiments they claim to have shown that, in the 
rabbit, destruction of the corpora lutea prevented the ovum from 
being retained in the uterus, and that the presence of the corpus 
luteum has some influence on this retention. Their work is not 
concluded, but promises to throw some new light on the function 
of the corpus luteum. 

Some may object that these arguments lose weight in the case 
of the false corpora lutea and the corpora lutea atretioa. But a 
similar, though modified, explanation may be considered to hold 
good in these cases. The ovary, in the case of the false corpus 
luteum, does not concern itself with the fate of the ovum. The 
absence of fertilisation can be considered to be an accidental 
failure of Nature’s intention. The corpus luteum forms in just 
the same way, and with the same effect of staying ovulation until 
it atrophies, and possibly with the intention of preparing the 
genitalia and the organism generally for the changes which would 
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under ordinary oircumstanoea ensue. With regard to the corpus 
luteum atreticuni, the failure of extrusion of the ovum is nn 
accidental departure from the normal, so that in the case of 
follicles which have attained a certain stage in their process of 
ripening, they possess su^cient energy to proceed with the forma- 
tion of a corpus luteum atreticum, thus trying to carry out their 
function. And here it is interesting to observe that occasionally 
the ovum of the atresic follicle itself undergoes a kind of partheno- 
genetic division, which seems to be an attempt on its part to carry 
out its destiny. 

To sum up, it may be stated as probable, firstly, that the corpus 
luteum is a glandular structure with an internal secretion; and 
secondly, that it influences the genital organs and the organism 
generally and prevents ovulation during pregnancy, and tempo- 
rarily if pregnancy does not occur. 

SUMMAKy. 

The chief conclusions arrived at in this investigation on the 
corpus luteum of Dasytirm viv4irrinu$ are : — 

(1) The characteristic cells of the corpus luteum are formed 
by hypertrophy of the cells of the merabrana granulosa. 

(2) The theca interna folliculi is rudimentary and forms only 
the vascular connective tissue of the corpus luteum. 

(3) The corpus luteum atreticum is formed in the same way as 
the corpus luteum verura. 

(4) Other atresic follicles are reduced to fibrous tissue or 
remain cystic. 

(5) The corpus luteum is probably a gland with on internal 
secretion of use in the organism. It has the function of stopping 
ovulation during pregnancy and at the oestral periods. 
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explakation of plates. 

Plate vi. 

Fig. 1.— Section of ovary (C) showing earliest stages of ovum ( x 850), 

Above and to the left is seen the surface epithelium of the ovary, and in 
the right hand corner below appears a portion ol an early corpus luteum* 
Five young ova are seen in the ovarian stroma. Round them all, cells are 
arranged more or less regularly. These are the early representatives of the 
membrana granulosa. The two smallest ova show no vitelline membrane; 
the other three do. All the young ova show the granular character of the 
cytoplasm, two show nuclei, and one a definite nnoleolus in the nucleus. 
Round the largest of the five ova, the membrana granulosa is seen to be two 
cells thick in the lower and left half, whilst above and to the right there 
appears a rudimentary basal membrane. The rudiments of a theca are also 
seen outside the lower half of the membrana granulosa of this largest ovum. 

Fig. 2.— ‘Section of ovary (0) showing stages subsequent to those shown in 
fig. 1 ( X 75). 

Ova of various slaes are shown, and the multlpltoation of the layers of the 
membrana granulosa U seen. Below In the right hand corner Is a large ovum 
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with yolk granules, and a thick vitelline membrane^ outside which are the basal 
membrane and the theca {olliouli. A similar ovum is seen in fig. 3. 

Plate vii. 

Fig. 3.-*Seotion of a primordial follicle from ovary C just before the 
appearance of the cavity ( x ISO). 

Shows the ovum, containing yolk gi'anules, with a thick vitelline mem- 
brane, and the cells of the membrana granulosa external to the vitelline 
membrane. Externally to the membrana granulosa again is a very definite 
basal membrane, and outside that the theca folliouli. A portion of the same 
follicle is shown under higher magnification in fig. 7. 

Fig. 4. — A Graafian follicle at an intermediate stage of development 
( X about 76). 

The ovum is seen in the centre, surrounded by a layer of cells which are 
attached by retinacula to the membrana granulosa. The basal membrane 
and theca folliculi can also be made out. 

Plate viii. 

Fig. 5,— 'Section of ripe follicle from the ovary. Stage A ( x about 40), 

This follicle was ripe as indicated by the maturation spindle in its cou’ 
tained ovum. The ovum is seen os an ellipsoidal body placed in the foil id e, 
close to the surface of the ovary, and bound to the membrana granulosa by 
retinacula of cells. It is surrounded by the discus proligerus. The cavity 
of the follicle is partially filled with coaguJum of the liquor folliculi. The 
membrana granulosa is shown and the theca externally. 

Fig. 6 shows under high power portion of walls of adjacent ripe follicles 
( X 360). 

This figure and the next indicate well the characters of the theca folliculi. 
Above and below are the membranas granulosa of the ripe follicle^ some of 
the nuclei being faintly and others darkly stained. Indications of ‘‘Eplthel- 
vacuolen " are seen in places. The membrana granulosa ai'e set upon a 
distinct membrane propria or basal membrane. On the side of the basal 
membrane, away from the membrana granulosa, there are to be seen 
darkly stained nuclei of the cells of the theca interna, whose rudimentar}^ 
*bharaoter Is well shown. The rest of the tissue between the membrana 
propria is theca externa whose fibrous tissue characteristics are well shown. 
Two blood vessels, one filled with coagulum and the other with blood 
corpuscles, are seen in section, and between their overlapping ends is seen a 
small ovum. 

Plate lx. 

Fig. 7.— Portion of primordial follicle shown in fig. 3 ( x 600). 

This figure shows at the extreme top a portion of the ovum, and its 
vitelline membrane, Ne^t comes the membrana granulosa, with its outer- 
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most cells set upon a distinct membrana propria or basal membrane. 
Immediately outside (t.fi., below) the membrana propria is seen the theca 
foUicnli, and this fifiure shows the most extreme specialisation of theca 
folliculi into theca interna and theca externa found in Dasyurus. Small 
blood vessels are seen in the theca, and the characters of the two parts of the 
theca are to be distinguished. The lower part of the hgure is occupied by 
cells ot the young corpus luteum. In one place is illustrated the tendency 
for the theca interna to send in a process of itself towards the central cavity 
of the corpus luteum {not shown in the figure but placed below). On either 
side of this process the basal membrane is still fairly distinct, and the 
metamorphosis of the cells of the former membrana granulosa into those of 
the corpus luteum is just commencing. 

Fig. 8. — Portion of a section from ovary, Stage B ( x 80), 

This section was taken through a newly rupturf*d follicle, but the plane of 
flection does not go through the site of rupture. It shows the corrugation 
of the membrana granulosa and the dilatation of the blood vessels of the 
theca, which are pushing portions of the membrana granulosa towards the 
cavity, in which some remnants of ooagulum are left, 

Plate X. 

Fig. 0.- From same ovary, Stage B ( x 80). 

Shows the freshly ruptured follicle, which has been closed. The site of 
rupture is easily distinguishable and also the plug of cells cloeing the aperture 
(Bouchon EpithMial). The membrana granulosa is beginning to thicken. 
The blood vessels of the theca are Been to be dilated in several places, and in 
one portion of the follicular wall below and to the left between dilated blood 
vessels can be seen still the persistent membrana propria. The theca folliculi 
is seen best on the left hand side of the follicle. 

Fig. 10.— Portion of the wall of an early corpus luteum from ovary, Stage 
B ( X 350). 

This figure shows a sprout of connective tissue projecting into the mem- 
brana granulosa. The membrana propria is still seen distinctly in one 
place. To its left ere cells of the membrana granulosa, and to its right the 
tissues of the theca interna, containing blood vessels filled with red cor- 
puscles. 

Plate xi. 

Fig, 11,— Section of ovary, Stage 0 ( x 130), 

This figure is extremely interesting. It shows the filling of the central 
cavity of the corpus luteum with connootivo tissue which is irrupting in 
several places, notably above and to the left.* Numbers of rounde deells, 
probably “ fibroblasts,’" are seen in the interior of the follicle, many of them 
free and others placed in juxtaposition to a strand of connective tissue^ 


The right side of the Flats is to he regarded as the top of the figure. 
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•which stretches across the cavity of the young corpus luteum. The thicken- 
ing of the former membrana granulosa by hypertrophy of Its cells i« beginning, 
and in places, especially on the left of the section, the former relation of 
theoa^ basal membrane, and membrana granulosa still persists. The lobu- 
lated character of the young corpus luteum is also very apparent. 

Plate xii. 

Fig. 12.™ From ovary, Stage D ( x 40). 

A slightly later stage of the corpus luteum. The cavity is practically 
hlled with young connective tissue. 

Fig. I^i. — From ovary. Stage E ( x 50). 

Shows corpus luteum at later stage hUU. By this time the cells of the mem- 
brana have undergone part of their metamorphosis, and have extended 
further into the cavity. Blood vessels are also seen working their way in 
Iretwoen the cells of the corpus luteum; the lower part of the cavity shows 
some blood vessels streaming in towards the centre of the cavity, whilst 
above are seen, in between the loosely arranged cells of the corpus luteum, 
larger venous sinuses filled with blood. 

Plate xiii. 

Fig. 14. -“From ovary, Btage F ( x6D). 

Shows a slightly later stage than fig. 18. The centre of the corpus luteum 
is filled with connective tissue, and the blood vessels have also reached the 
centre. The corpus luteum cells have by this time assumed more definite 
characters, but have not yet filled the central cavity. 

Fig. 16, — From ovary. Stage G ( x 130). 

Showing the characters of the cells of the corpus luteum. Punning up 
the centre of the figure is a connective tissue ingrowth, and on each side 
cells of corpus luteum. Between many of the cells arc seen intervals which 
are vascular spaces lined by endothelium. 

Plate xiv. 

Fig. 16 — From ovary, Stage H, showing characters of cells of fully formed 
corpus luteum { x 600). 

Darkly stained nuclei of connective tissue are seen In various places; and 
in ike centre of the figure an elongated vascular space, immediately against 
which on the left are placed the characteristic cells of the corpus luteum. 
The nuclei and nucleoli of individual cells are to bo made out, and the cell 
boundaries are in some cases fairly distinct. 

Plate XV, 

Fig, 17«— Section of ovary, Stage H (low magnification), Five fully 
developfld corpora lutea are shown. The ovarian stroma is scanty and 
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rarefied, and numbert; of atrophic follicles are seen in various places. The 
dark lines in the corpora lutea themselves represent vascular spaces filled 
with blood, and darkly stained with heematoxylin. A few large blood vessels 
are also seen in the centre of the ovary. 

Fig. 18. — An atresic follicle in an early slagp of degeneration | 80) 

Note that the retinacula are dis.solve<1, and that the interior of the follicle 
is partly filled with coaguiutn, containing small darkly stained granules. In 
the original specimen the basal membrane was still distinguishable outside 
the atrophic membrana granulosa. 

Plate XV j. 

Fig. 19 sliowB one large and two Binall atresic follicles ( x 150). 

The large follicle has the remnant of the ovum, with some of the coagulum 
of the liquor folliculi for its contents. The colls of the membrana granulosa 
are degenerating, and the basal membrane has disappeared. The two smaller 
atresic follicles show the ovum in the centre, and a single layer of epithelium » 
set upon a basal membrane, which is distinct in places. 

Fig. 20.— An atresic follicle ( x 1,10). 

This figure shows the degenerated ovum and coagulum in the cavity of 
the follicle. It also shows the degenerating membrana granulosa indistinctly 
separated (in the upper half) from the theca foUiouli. The rarefaction of the 
ovarian stroma is also well shown (below and to the right). Thexest of the 
figure is occupied by corpora lutea. 

Plate xvii. 

Pig. 21 shows a number of atrophic follicles with portions of two young 
corpora lutea ( x 130). 

Above is seen the surface epUbcllmn of the ovary. A little below are seen 
three atrophic follicles, the middle one being the most interesting. It shows 
centrally a lightly stained mass with darkly stained spots, the whole having the 
appearance of a plasmodium under the microscope. The mass represents the 
remnant of the ovum invaded by leucocytes. Immediately external to the 
mass is a aone of darkly stained cells, which under a high power are seen to 
be somewhat fusiform, and resemble cells of connective tissue. These 
were originally membrana granulosa cells which are probably undergoing a 
metaplasia, as described in the text. Outside this ssone of darkly stained 
cells (seen best above) is a zone of cells which represents the theca folliculi. 
Portions of young corpora lutea are seen below, and three M atrophic 
follicles in the Interval between. 

Plate xviii 

Fig. 22 shows sections of three corpora lutea, two of which are true/' 
and one (the central) is a corpus luteum atreticum ( x fiO). 
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A similarity in the (i^neral arrangement of the cells in the three ie notice’ 
able. The central corpus Inteum shows in the cavity an ovum whose envelope 
is crumpled. The tnembrana granulosa is beginning to hypertrophy, and 
encroaches on the central cavity, particularly on the right hand side. 

Plate x\x. 

Fig. 2H . — A “ corpus luteum ntreticuni ’* at about the stage represented in 
fig. 13. 

Note the degenerated ovum towards the centre of the structure. It is 
placed against the left wall of the largest vascular space. Other vascular 
spaces lined by endothelium are also well seen, as well as the general 
similarity between this figure and fig. 13. 

Plate XX. 

Fig. 24 represents a ** corpus luteum atreticum.” This figure should be 
compared with fig, 14. The similarity in the structure of the two is note* 
worthy. 

In the centre of the field is seen the remnant of the atrophied ovum 
invaded by leucocytes. IU)und this the ** corpus luteum atretioum *’ has 
formed, and i« exactly similar to the *‘coi*pU8 luteum verum.’* This figure 
illustrateatho general dilatation of the blood vessels round the corpus luteum, 
and also the thinning of the ovarian stroma generally, with portions of 
corpora liUea on cither side of the corpus luteum atretioum. 
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By Furd. Titrnkk, F.L.S., FJl.Il.S., ktc. 

Inthodittion. 

The Darling River and its tributarioH drain an iiiitneriKe area 
in New South Walew, and although I ha\e hot an iwed over ii 
great portion of it, this paper only refers to the vegetation found 
between the parallels 29*^ to 33"^ South and the meridianN 141' 
(the boundary of this State and South Australia) and 147*^ East. 
The configuration of this region consists for the most part of 
nearly level country with isolated hills and h few mountain 
ranges, none of which, however, attain great aUitude. This 
section of the country may be described as consisting of immense, 
treeless plains separated here and there by large Ijelts of timlajr, 
and considerable areas of open forest, malice, and scrub crmntry. 
Some of the plains are composed of black soil, others of red loam, 
and certain are of a sandy nature. These are the principal soils 
of the Darling country, but there are many of an in termed is te 
character. Some of the hills and ranges are ver}' stony and 
difl5cult to ascend. 

CUMATE. 

T'mnperature at Bourke, 

Mean temperature 69*7^ 

Mean summer temperature 83*6^ 

Mean winter temperature 54*7^' 

Highest temperature (shade) ... 127‘0^* 

Lowest temperature (shade) 28*0^ 

In the extreme north-west, at Milparinka for insianoe, the 
temperattire will range a few degrees higher, but those referred 
to will give a good idea of the climate of the Darling country. 
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Rainfall. 

The mean annual rainfall at Wilcannia is lli inches, but it 
ranges from 9J inches in the extreme west to indies in the 
extreme east. 

Water. 

The principal natural water of this region is the Darling 
River (the “Calla-watta** of the aborigines), its tributaries, and 
several lakes. In propitious seasons the billabongs and deep 
deprossiatiK generally contain large quantities of water. Artiticial 
supplies of water are obtained from a number of Government 
and private artesian wells. In this direction much enterprise 
has been shown, and many wells have been sunk into the creta- 
ceous beds and abundant supplies of water obtained. 

The Flora. 

The first time that I ha<l the privilege of examining plants 
collected in the Darling country was in April, 1880, but a few 
years previously I had seen similar flora from tho south-western 
portion of Queensland, Amongst a number of collections of 
western plants that have since passed through niy hands, the 
following might be referred to ; — In 1885, at the re<juest of Dr. 
E. F. Ramsay, F.R.B.E., then Curator of the Australian Museum, 
I named that very fine collection of graminaceous plants made 
by the late Mr. K. H. Bennett in the neighbourhood of Ivanhoe 
and Aloaagiel. That collection was forwarded to the Indian and 
Colonial Exposition in London. Some time after this I named, 
by request, a largo collection of plants from the Wilcannia dis- 
trict for Mr. J. H. Maiden, F.L.S, then of the Technological 
Museum, now Government Botanist. At the request of Mr. H. 
C. L. Andei^son, M.A., Principal Librarian, Public Library, 
Sydney, I named those beautiful paintings, executed by Mrs. 
Harriet Forde whilst on the Darling in 1865-6, of some of the 
notable plants of the interior. Those paintings are now in the 
Public Library, In 1888 I figured and described some of the 
economic plants of the Darling; and all the principal trees, 
shrubs, saltbushes and herbs of that region which produce edible 



408 


BOTANY OF THB DARUNO, N.8,W., 


foliage for stock are figured and described in my book on the 
indigenous “ Forage Plants of Australia” (non grasses) published 
in 1891. The most valuable graminaceous plants of that part of 
the State are figured and described in my work on the “(brasses 
of New Houth Wales,” 1890, and “Australian Grasses/* 1895. 
Tn 1900, at the request of the President of the Koyal Commission 
on Western Lands, I wrote a voluminous report on the economic 
value of the flora of the Darling and the Imst means of conserving 
it. This is emborlied in the Commissioners' Report to the Parlia- 
ment of New South Wales. Since I first examined plants cob 
lected in the Darling country T have made many botanical 
excursions thither, both in good and bad seasons, and almost 
every time have seen some plants in bloom that I had not pre- 
viously observed in that condition. The vegetation is so dissimilar 
from that growing on the eastern side of the Dividing Range 
that it has always had a peculiar interest fur me. JSome writers 
liave described the western flora as sombre-looking and mono- 
tonous; this observation to a certain extent is true, especially when 
the pine forests, mallee, and scrub country are viewed from the 
hills or mountain ranges; nevertheless it is on the whole most 
interesting to the botanist, and much of it of great economic 
value to the pastoral ist. One of the most charming arlwreal 
floral displays I ever saw in the interior of this country was west 
of the Darling River where an open forest of Coolibar trees {Euca- 
lyptus microiliAca, P.v.M.) was in full bloom. The somewhat 
pendulous smaller branches of these trees were so densely covered 
with flowers that with the slightest breeze some of the lower ones 
swept the ground. To obtain a good knowledge of the flora of 
tliis region it is necessary to see and examine it at all times of 
the year, and in favourable and unfavourable seasons. This I 
have done, and by way of illustration may mention the fact that 
on a comparatively small area between the Darling River and 
Wanaaring one morning in a good season I collected more than 
ninety distinct species of plants, and about eighteen months after- 
wards the same ground was almost destitute of herbage, although 
several trees and shrubs were blooming profusely. 
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Towardij the end of the comparatively mild winters' experienced 
ill the far west the bright flowers of many Crwc^rous plants are 
a conspicuous feature on many of the plains* Several species, 
such as Cardamifie tenuifoliay Hook., Blemiodia cardaminoiden^ 
F.v.M., Thiaspi cochlearimi»m, F.v.M., and T, ochrmithum^ F.v.M., 
have comparatively large flowers and are certainly worth 
garden culture. One of the most lieautiful evergreen trees 
is the Ro-called ** native orange/’ Capparis niitchdli^ LindK 
I have seen this tree producing its curious showy flowers in 
the driest seasons, and then it never fails to attract the 
attention of the moat unobservant person. This species and 
one of the dwarfer-growing capers, CappatiB laaianika^ li.Br., 
produce edible fruits of pleasant taste and much appreciated 
by the blacks. PittoHporum phillyrmoidfiH^ DC., is a very 
graceful tree with pendulous branches, narrow, evergreen, long 
leaves and small, belbshaped flowers which are usually produced 
in great profusion. I have grown and flowered it to per- 
fection in the neighbourhood of Sydney. In dry situations 
in the coastal districts it succeeds admirably and is well 
worth planting in mixed shrubberies. Malvaceoun plants are 
fairly well distributed, some species producing showy flowers of 
various colours. One of the most beautiful flowering plants of 
this family is the “native cotton,” Gomjpium stnrtii^ F.v.M., 
which I have seen successfully cultivated in a garden at Bourke. 
Amongst the ornamental, and from a postoralist’s point of view 
the most valuable, trees in the interior is Sterenlia div^raifoUa^ 
U. Don. Its leaves are readily eaten by stock, which thrive on 
them. The seeds, usually produced in great abundance, contain 
1*8 per cent, of oaSeine, and I have made a capital beverage after 
roofrting, grinding and macerating the grounds in a similar way 
to colFee. Nitmria sehob^ri^ Linn., of the “liean caper” family, 
U a most interesting shrub with rigid branches, succulent leaves, 
and somewhat oval-sliaped fruits whicli are edible but have a 
peculiar flavour to those not accustomed to eat them. They are, 
however, esteemed by the aborigines. Included under Eutacm 
is the interesting flowering shrub Ermtmmn difformu^ A. Cunn., 
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the ** wilga {Qeijera parvifiora^ LindL) which is often, and 1 
think rightly, described as the most graceful tree of the interior, 
and the “ native cumquat*/' Atalaniia ylauca^ Hook. Of Owenia 
atidula^ F.v.M., the Colane,” there is a pretty legend told by 
the aborigines of the ik)gah. On some of my travels I liave 
frequently remarked how very rarely a young “ Colane ” was to 
be seen, notwithstanding the fact that the old trees produce 
quantities of fruit which when ri][)e fall off and sometimes lie 
thick upon the ground under the branches. The blacks say that 

little fellow moth comes out of fruit, flics along the plain, 
lays egg in the ground, and up comes ‘Colane/” The fruit is 
certainly attacked by some insect and the germ probably 
destroyed in a number, for small, circular holes may be seen in 
the hard putamen of many of those that have lain on the ground 
for some time. The reason, however, that so few young trees are 
seen is probably because stock eat them heiore they have a chance 
to grow to any height. An allied tree, Flindernia maculo$a, 
F.V.M., has a remarkably spotted trunk, hence its popular name 

Leopard tree,” Its leaves make good feed for stock, and from 
its trunk and larger branches exude quantities of an amber- 
coloured gum of a pleasant taste, but it is not collected as a 
commercial product. The LeguminouB plants of this region are 
both numerous and interesting, and when in bloom show to great 
advantage. Amongst the plants producing the showiest flowers 
are “Sturt's desert pea” {ClimthuB dampieri, A. Cuum), and 
those known locally as “ Darling pea ” {SwainBona spp.). These 
beautiful flowering plants have long since attracted the attention 
of horticulturists, and may now be seen growing in many Aus- 
tralian gardens on the eastern side of the Dividing Range as well 
as in the plant houses of Europe and America. Two species of 
Swaimona, 6'. grepana, Lindl, and gahgifolia, K.Br., are 
suspected poison plants, the latter species having a bad reputa- 
tion amongst stockowners.'^ 

♦ Seo Fred. Turner^ and F, B. Guthrie’s description and analysis of 
this plant, Agrt. Gass, of N.S.W.. Vol. Iv., p. 84. 
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One oi the most interesting and at the game time most useful 
fodder plants is the “ Barling clover,” Trigonella mavisBtma, 
Ltndl. Sir Thomas Mitchell was the 6 rst to find this plant on 
the Darling and to recommend it for its agreeable perfume and 
its delicious fiavour as a vegetable. Amongst the shrubby 
Legun\ino$0i the various species of CaMsia bloom profusely at 
certain seasons of the year, and the same may be said of some of 
the dwarfer-growing kinds of Acacia. Many species of the latter 
genus grow into fine trees, and certain of them produce timl>er 
useful for industrial purposes, whilst the leaves of some furnish 
feed for stock during dry periods. 

Over a great portion of this region the genus Euealypim, either 
in an arboreal or shrubby state, occurs in greater or less pro- 
fusion. Some of the species yield valuable timber which is used 
for a variety of purposes where strength and durability are 
required. The ‘‘River” or “Red Gum,” Eucalyptus roHrata^ 
Sch., grows fairly plentifully on the margins of the watercourses 
and on land subjected to periodical inundation, where it fre“ 
quently attains large dimensions. The courses of the Darling 
River and its tributaries can be defined miles away by this tree, 
which is always a very distinctive feature in the lamlscape. 
Under Gucu^rhiiacem there is one indigenous species, Cucumis 
iriyonuu^ Koxb., which is found in various districts, and an 
allied African plant, Cucumi* myriocarpus^ Naud., has become 
acclimatised and has spread very much during recent years, 
especially on the lighter soils. The Australian mistletoe is 
growing on many trees and shrubs; one of the most common 
species being jSoranfAna Bieb., though four other kinds 

are to be seen growing in varying proportions. Componi0> are 
well represented, especially on the plains, where usually during 
the early summer months and often in the autumn after rainfall 
the country looks like one immense flower garden. The blooms 
include many shades of colour, from white and yellow to bronze 
or red; the flrst^named colours predominating. Their habit, too, 
is moat variable; certain are amongst the most diminutive plants 
in the interior of Australia, whilst others assume a shrubby habit. 
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The greatfCr Dumber, however, are dwarf-growing plants. Buch 
genera as lleliclirym'in, HeHpterunif which produce what are 
known as everlasting dowers, are very showy and in ordinarj’ 
seasons grow to perfection. The flowers are much esteemed by 
settlers in the interi*)r, who use them for house decoration. 
Several species of the genus Calotis are disliked by the sheep- 
owner on account of the “hurr”dike fruiting heads which they 
produce. The pappus surmounting each achene is composed of 
barbed bristles or sharp spines which get matted in the fleece, 
and being most difficult to got out, to a certain extent cause a 
depreciation in the value of the wool fmm a commercial point of 
view. The introduced South American plant called “Bathurst 
burr” (Xanthium Bpinomni^ Linn.) is another very troublesome 
weed to the sheep owner. It has not spread as much, liowever, 
as I thought it would a few years ago; still it is fairly abundant 
in many places. The snuff plants, Myrio(jynt minuta^ IjOHh., and 
M, racemom^ Hook., are common in certain seasons, and usually 
grow on land liable to periodical inundation. The late Rev. Dr. 
W. Woolls, F.L.S., published some interesting particulars about 
these plants a few years ago. Goodmoviem ai*e more largely 
represented in the western flora than one would expect Beveral 
species of Uoodmiu and allied genera are an interesting sight 
when in bloom. U nder Camjianulacefr there are only thiT^e genera, 
but two pretty flowering species of Jaotoma and the Australian 
blue bell,” WMenhergia graeilia, DC., when jn flower aiTest 
attention. Pratia erecta^ Gaud., of this family is a suspected 
poison plant. The climbing plants are not very numerous os 
regards species, but frequently one meets with a single repre- 
sentative of the following genera: OUmatia^ Jauminum, Paraonaia^ 
Lyonaia^ Pantratropia^ Maradania^ and Tecoma, The flrst and 
last named of these produce the showiest flowers. A curious 
plant is Sarcoatanma auairah, R.Br. In Queensland it is said 
to be very poisonous to stock, and in West Australia it has the 
i*eputation of being a good forage plant. My description of it 
has been published by the Government of West Australia for the 
information of land owners of the western State. Quite a number 
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of interesting BorageufortB are found both on the high and low 
land. Amongst the species of Solarium recorded in the following 
pages several are suspected by pastoralists of poisoning or causing 
injury to stocW, The native tobacco, lificotiana BuaveoleriBy 
and the South American one, Bicotiana glauca, Grab., are sus- 
pected stock-poisoners. The latter has spread very much on the 
nch alluvial banks of rivers, billabongs and creeks during the 
last few years. The renowned Pituri, Puboisia hop^voodu, F. v. W ., 
occurs sparingly here and there. I had the privilege of witness- 
ing some very important experiments carried out by the late Dr. 
Joseph Bancroft, of Brisbane, with an extract made from the 
leaves and smaller branches of this shrub. For further particulars 
see Dr, Bancroft's pamphlet on Pituri. Mimnlus proalratust, 
Benth., of this family often covers the ground near lagoons with 
its charming blue flowers and when seen from a distance lias 
the appearance of water. Under Mpoporinetr is included tlie 
genus ErBmophila^ the species of which are amongst the most 
interesting in the interior. Most of tliem are of shrubby habit, 
hut a few attain the dimensions of small trees. Eremophila^ 
miichslli^ Benth., is frequently called sandalwood on account of 
its fragrant timber. Many of these species are worth the atten- 
tion of horticulturists not only for their ornamental appearance 
hut for their charming flowers, which are usually produced in 
great profusion. A few interesting Lahiatea are found in 
diflferent places, and one of the sweet-smelling native mints, 
ausiraUsy B.Br., is common on land that is liable to 
periodical inundation. 

Tlie order Chenopodiaem includes all those plants popularly 
known as ** saltbush,*' which are amongst the most valuable in 
Australia for feeding stock. From various causes these plants 
are gradually disappearing from the interior, much to the regret 
of pastoralists. There are eleven genera and fifty-eight species 
found in varying proportions over this region. Of these I have 
figuredlSjlkd described, as to their economic value, thirty-four, 
under the authority of the Government of Few South Wales, 
Ainongst the Amaranlacem are several species of Trichinium 
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wliich are ivorth garden culture, as the flowers of these plants are 
moat interesting and they are easily grown. The segments of 
the perianth are densely hairy and the a>lour8 range from 
greenish-yellow to bright purple. Under Polygonacem there are 
only three genera in the interior, but one of the species, MuMen- 
beckia cunninghamu F.v.M., commonly known as ‘‘Lignum 
scrub'* or “ Sturt's leafless bramble/' is of interest cwing to the 
fact that during recent adverse seasons stock have taken to 
eating its usually succulent branchlets. Similar remarks as 
regards representation apply to Protacmt and there is one species 
of Orevilha (6\ striata^ li.Br.) worthy of notice. This tree is 
popularly known as “ beef wood," and its timber is of some 
economic value, while its long, narrow leaves furnish food for 
stock when pasture herbage is scarce. Of the six species of 
Pimelea recorded in this paper some are regarded with suspicion 
by stock owners. EupKorhiamm are fairly abundant in many 
parts of the far west, and several species are suspected poison 
plants. Amongst these is Euphorbia drumnumdii^ Boiss., which 
has the reputation of poisoning more sheep than any other Aus- 
tralian plant. From numerous enquiries and from observation 
extending over a very long period it appears that when the plant 
is in fruit and wet with dew or rain and is eaten by sheep it 
causes most injury to the animals. Four species of Camarina 
are found dotted here and there over this area. The timber they 
yield is of some commercial value, and the branchlets are largely 
fed to stock in adverse seasons. The “ Quandong " or “ native 
peach/' Fusanuis amminainB, R.Br., of the ScmUdacem^ is fairly 
abundant. In ordinary seasons this tree produces quantities of 
fruit, the succulent epiearp of which is often employed for pre- 
serves and the pitted endooarp for beads which are mode into 
necklaces, whilst the kernel, which is edible and of a pleasant 
flavour, is of an oily nature and may prove of some economic 
value eventually. Although there are only two species of the 
Conifir family found in the interior, they occupy immense areas 
of both inferior and good country and have been gradually 
increasing during the last two decades. Where these trees are 
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esUblished ox\ inferior country it certainly would be wise to 
judiciously thin them out, then those that are left would prove 
of considerable commercial value and in the near future might 
he classed as a valuable State asset 

Amongst the Monocotyhdonem 1 have found only one orchid 
{Cymlnditi'in cmialicxdatum^ R.Br.) and that is an epiphytal 
species. It was of some slight food vahie to the aborigines who 
used to eat its pseudobulbs which contain a small amount of 
starch. The Aixiarylluhie consist of one species of Crinxan and 
two of CdloBtemnia, which grow over fairly large areas usually of 
a sandy nature in different parts of the far west. When in bloom 
these plants make a magnificent display, which would quite 
astonish any botanist or horticulturist seeing it for the first time. 
I have successfully grown these plants in the neighbourhood of 
Sydney, and I can highly recommend them for more extensive 
cultivation. A few species of the lily family are found almost 
all over this area. Two of them, BMim huibo$ay Haw., and B. 
semibarbaUii Haw., are siiapected poison plants. Juncxis am- 
E. Mey., is spreading, particularly on the margins of the 
streams flowing from some of the artesian wells. The dissemina- 
tion of this plant is probably duo to water fowl unconsciously 
carrying the ripe seeds on their legs or webbed feet and deposit- 
ing them far from the plants on which they were matured. 
Cypnracem are numerous in many parts, but Graxninem are 
abundant, as there are thirty-nine genera and ninety-nine species 
besides varieties, as well as several introduced ones. Of the 
number indigenous to this region I have figured and described 
(as to their economic value) fifty-one, under the authority of the 
Government of New South Wales. 

AcotyUdomm, as far os vascular CrxjptogamR are concerned, and 
this Census does not take into account cellular CrypUMjamB^ are 
poorly represented. I have only observed five species arranged 
under three natural orders. One of the most interestingof these 
plants is *iie “ Nardoo,'^ Manika druxnmondiit A.Br. A figure 
and full description of this plant appears in my book on the 
indigenoas ‘‘ Forage Plants of Australia ” (non grasses). 
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This is the first Census of the Phanerogamia and vascular 
Oryptogamia of tlie DarJinj? countr}', end I hope it will l)e found 
useful to those who desire to study the flora of that portion of 
New South Wales* Many plants not hitherto recorded from 
that region will be found in the following pages. 

Ail the indigenous plants includeil in this Census that I did 
not know at sight I have worked out hy the diagnosis given in 
Benthain*8 “Flora Australiensia,” and I have followed the same 
classification and nomenclature as have been adopted in that 
classical reference work. 

The plants marked with an asterisk are exotic, hut some of 
them have become acclimatised in the Darling country. 

The plants marked with a dagger have been figured and 
described, as to their economic value, by me. 

Some of the most intrepid explorers in Australia have collected 
plants in the Darling country. Amongst them may l>e mentioned 
8turt, Mitchell, Cunningham, McDowall Stuart, Mueller, Dallachy 
and Beckler, whose names will never be forgotten whilst the 
vegetation of Australia lasts. 

Mrs. H. Furde and Mr. G. Suttor collected some interesting 
specimens of plants on the Lower Darling in 1865-6, These 
were named by the late Rev. Dr. W. WooIIs, who wrote 

a chapter about them in his book entitlefd “A Contribution to 
the Flora of Australia. '' 

Mrs. Forde's beautiful paintings of some of the plants of the 
Darling have already been referred to in this paper, 

My thanks are due to a number of pastoralists and stockmen 
for forwarding me botanical specimens for identification during 
the last twenty years. 

The accompanying table shows the percentage of the indigenous 
Phanerogamia and the vascular Cryptogamia of the Darling 
country compared with the similar flora of New South Wales* 
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Kbw South WAtKS. 

Dicoiijhdonei^, 
Genera ... 662 


Species 

2393 

Monocoiyledo 

n€<B, 

Genera 

212 

Species 

668 

Acoiyledon€<K | 

Genera 

40 

Species 

145 

Total Genera 

914 

Total Species 

3206 


Darung River. 
Dicotyhdonem, 
Genera ... 249 

Species ... 615 

Mo nocotyledouece. 
Genera ... 61 

Species ... 140 

Acotyledomf^, 
Genera ... 4 

Species 5 

Total Genera 314 
Total Species 760 


Pkk Centagb. 


Genera 

. 37-61 

Species . . 

, 25-69 

Genera . . 

. 28-77 

Species . , 

. 20-95 

Genera . . 

. 10-00 

Species . . 

. 3-44 

Genera . 

. 34-35 

Species . . 

. 23-70 


Class I. DICOTYLEDONS, Ray. 
SabelMS I. POITPSTAUE. 
Series I. T n a L a M i F t o n 

Ranuj^cui.aokae, B. de Juss. 

Olemati$ microphylla, DC. 

RanunculuB lapfio^em, Sni. 
rivularU, Banks et Sol. 

DltLBNlACB^, Sails. 

Hihhertia siricta^ R.Br. 

Fapaverackje, Jusb. 

PapavBT /iorridw?H, DC. 

Aryemom wwiricana, Linn.f* 

Crucifer^ B. de Jusa. 

NaBtuTtium paluBtre^ DC. 

Cdnbmtne^ Hook. 

Atrauto, Linn. 

AlyBBum linifolium^ Steph. ^ 
ftaymintem offidnah, Scop.* 

BlBnmdm JU^olia^ Benth.f 
Benth.f 

26 
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Okucikeu^.. 

Jiler^iodia naHiurtioidrs^ Benth.t 
eremigeta^ Benfch. 
cardaminoidea^ F.v.M. 
lanocarpa^ F.v.M.f 
eamtiCBns^ R.Br. 
cunninghamiij Benth. 

Stenopatalum veluCinunij F.y.M. 
linearet II. Br. 

Menkea anstrediSy Lehni. 

Capaella bursa-paslorisy Mfrncb.f* 

Senehiera didyma^ Pers,* 

Lepidium Upiopeialum, F.v.M. 
phlebojtetalum^ F.v.M. 
Dwnoplocoides, F.v.M, 
papillosum^ F.v.M. 

Tklaspi cochharinum^ F.v.M. f 
ochrantkum^ F.v.M. 

Capparidkas, Juss. 

Capparis lasianthay R.Br. 
viitchelli^ Lindl. 
loranthifolia^ Lindl. 

Apophyllum anomalum^ F.v.M. 

ViOLARiEJE, De Cand. 

Viola hetonicijpfolia, 8m. 

PiTTOSPOttKiB, R.Br. 

PiUosporum phillyrmoid^.s, DC.f 

Billardiera Bcandens^ Sm. 

Polygale^ Ju8ft. 

Comespsrma scopariumj Steetz, 
encinunif DC. 
FRANKRNlAOEiB^ 8t. Hil. 

Frankenia paucijlora^ DC. 

CARYOPHYLLEiK, Labill. 

Stdlaria glauca, With. 
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Stdlarm imdia^ Linn.* 
Spergidaria ruhra^ Per«. 
Polycarpoia synandra^ F.v.M. 

PoRTUtACE^, Juss. 

Portnlaca oleracm^ Linn.t 
Jdifolia^ F.v.M. 
G<dandrinia polyandra^ Benth. 
fUBilla^ Lindl. 
volnbiliSi Benth. 

E LATIN EwE, Cam. 

Bergia ammannioiJes^ Both. 

HYPERlOINEiE, St. Hil. 

Hypericum gramineurnt Forst, 

Malvacb;e, Juss. 

Lavatera phheia^ Sim$.t 
Malva rotundifolia, 
parvifioray Linn.* 
Malrfusirum HpiccUum^ A. Gray.f 
Sida corrugata^ Lindl. 
apencerianay F.v.M. 
rtryc«(«a, Bail. 
intricaiay F.v.M. 
t^^V 7 a^a, Hook, 
petrophilay F.v.M. 
Bubipicatay F.v.M. 

Ahuiilon Uueopeiid.umy F.v.M. 
mitchdliy Benth, 
cryptopeialumy F.v.M. 
otooarpumy F.v.M. 
avicemm, Gcertn. 
oxycarpum^ F.v.M. 
frazeriy Hook. 

HihUcuB triomimy Linn. 
bracky$iphoniu9y F.v.M. 
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Malvace^. 

Hxbiscuit kirchavffianm^ F.v.M. 

Hook. 

GoH^fium 9luTtii^ F.v.M. f 

Stkeouliace.®, Vent. 

Sterculia dirersifoUa^ G. Don.f 

Eulingia nttgom^ Hteetz. 

Lasio^^etalurn behrii, F.v.M. 
bauerif Steetz. 

Series TI. D i 8 c i f t, o k 

Line£» De Cand. 

Linum marginale, A. Cunn. 

ZygophyllEvE, K.Br. 

TribuluB terr€Btri»f Linn.f 
ciBtoides, Linn. 

Kliraria schoberi^ Linn. 

Zygophyllum apiculatum^ F.v.M.t 
glauceBCfMB^ F.v.M.t 
iodocarpum^ F.v.M.t 
hillardisrif DC. 

^ruCiculomm, DC. 

Geraniacea, Ju88. 

Geranium (fiwec/um, Linn.t 

Erodium cygmrum^ NeeH.t 
cicutarium^ JJ H^r.* 

OxaliB cornieulalaf Linn. 

Rutaok^, Juss. 

Zieria ohcordata^ A. Cunn. 
furfuracmt R.Br. 

Erimtemon linearUt A. Cunn. 
difformUf A. Cunn. 

Phehalium ohcordatumf A. Cunn. 
glanduloBum^ Hook. 

ABterolaeiet Benth. 

Geijera parviflara, Lindl.t 
A<aian<ta glama^ Hook. 
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MrUACEJIS, Ju98. 

Oftmiia aeiduln^ F.v.M. 

Flindernia maculosa^ F.v.M.f 

OtAOiNKAS, Mirb. 

Olax atricta^ 

Cklastrine.®, H.Br. 

CdaHrns cunninyhamiiy P.v.M. 

Htackhousikae:, R.Br. 

Stackhouda inonogytia^ Labill. 
muricaUiy LinciJ. 

RhAMNB^, JU88. 

Vmiilago vimtnalUy Hook. 

Fomaderria racemoiiaf Hook. 

t^pyridium aubochrmlumt Reissok. 
eriocephalunif Feuzl. 

Cryptandra awiara, Sm. 
tofnentosa^ Lindl. 
propinqua^ A. Gunn. 
buxi^olia^ Fenzl. 

SaPINUACKA?, JU8H. 

Ataiaya hemiylauca^ F.v.M.f 

Jleterotk'itdron olfsct/olium^ Doftf.f 

Xhdoneea aUenuala^ A. Cunn.f 
cunmiai Rudgo. 
pedfimularist Lindl. 
lohulata^ F.v.M.f 
bormimfolia^ G^, Don. 
uHwT^ga^ F.v.M. 

Series III. Calyciflorac. 

Lsgumixosa:, Juss. 

SnlKHrdtrl. PAPIUOVACU:. 

hotropia F.v.M. 

Davk^ia micularia^ 8m. 
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PAPILIONACRiE. 

Pultenaa microphyJIa^ Sieb. 
BtyphelioideSj A. Cunn, 
/oliolosaf A. Cunn. 

BoBsiaia €7tmta^ Hieb. 

wafkerit F.v.M. 

Templetonda egena, Benth. 

Bulcata^ Benth. 

Hovea loTUfifolioj R.Br. 
Croialaria mitckelli, Benth. 
cunnuigha/mii, R.Br. 
dissiiijlora^ Benth, 
Mtdicago miiva^ Linn.* 
denticulata^ Willd.* 
Trifolium procumbe^iBy Linn.* 
Trigonella BuavisHma, Lindhf 
Lotus corniculatuSf Linn. 

australis^ Andr. 

Psoralea eriantha, Benth. 
pcUenSy Lindb 
cinereaf Lindl. 
teuax, Lindl. 

Indigofsra snneaphylla^ Linn. 
trita, Linn. f. 
australUf Willd. 
brevidenSf Benth. 

Tephroaia rosea^ F.v.M. 
Seabania iiculmta^ Per». 
Clianihua dampieriy A. Ounn.t 
Swainaona grayana^ Lindl. 
gahgifolia^ R.Br.f 
pkacoidaBy Benth. t 
hurkiitiiy F.v.M. 
oligophylla^ F.v.M, 
campylantha, F.v.M. 
ptommhena^ F.v.M, f 
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Fapilionace-k. 

Stoainso'im phacifolia^ F.v.M. 
oroboxde»^ F.v.M.t 
Umertiifolia^ DC 
mict*ophyUa^ A. Gmy. 
frazeri^ Eenth. 
laxa^ K.Br. 

Glycyrrhiza psordleoidfi^^ Benth. 

Desmodinm hrachypodum^ A. Gray. 
variant ^ Endl. 

Vicia saliva f Linn.* 

Glycine falcaiat Bentli. 
tahacina^ Benth. 

Hericea, Benth. 
iomentosaf Benth. 

Erythrina x^espertilio, Benth. 

Galactia temdfolia, Willd. 

Fi^na lanoeoiaia^ Benth. 

Rhynchosia minima^ DC. 

Saborder II. CJS8ALPINIEJE. 

Cassia sophera, Linn., var. schinyhlia. 
pleurocarpa^ F.v.M. 
pruinosa^ F.v.M. t 
circinata^ Benth. f 
phyllodinm^ B.Br.f 
cremophilaj A. Cunn.f 
artemisioides, Gaud.t 
siuHiit R. Br. t 
desolala, F.v.M. 

PetaloBiyUs lahicheoideSt R.Br, 

Bavdiinia earroniit F.v.M. 

Sabotdor III. mUOSm. 

E'epiunia gmeilis^ Benth. 

Apoota Benth. 

<rtp^era^ Benth. 
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MmosBAi:. 

Acacia epiiiescemf Bentli. 
lanigcra^ A. Cunn. 
colletioides^ A. Cunn. 
tetragonophylla^ F.v.M. 

A. Cunn. 

jxmcifolia^ Benth. 
calami/olia, Sweet. 
confer tUy A. Cunn. 
oBpera, LindL 
ohliquay A. Cunn. 
undxilifoliay A. Cunn 
microcarpay F.v.M. 
xicrnicijluay A. Cunn. 
Bentisy F.v.M. t 

neriifoliay A. Cunn. 
'twtahiliHy F.v.M. 
hakeoidcBy A. Cunn. 
salicinay Lindl. 
decoray lleichb. 
hrachyhotryay Beuth. 
avMygonay A. Cunn. 
komalophyllay A. Cunn.f 
pendulay A. Cunn.f 
OBWaldiy F.v.M. 
Bienophyllay A. Cunn, 
Bclerophyllay liudl. 
iinnophyllay Benth. 
harpophylluy F.v.M. 
cxceUay Benth. 
burkiUiiy F.v.M. 
antfura, F.v.M.f 
doratoxyloriy A. Cunn. 
polyhotryay Benth. 
dealbatay Link. 
cardiophyllay A. Cunn, 
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MlMOSBiE. 

Acacia /arncuiariaf Willd. 

Rosacb£^ Jusb. 

Accena ovifta^ A. Cunii.t 

CrassulacrjK, De Cand. 

Tillcca mrticiliari^^ DC. 

Haloraob^, 11. Br. 

IfalorixgiH e«ratophylla^ Endl. 
odonlocarpa^ F.v.M. 
ghiuca^ LindL 
teiragyna^ Hook. 

Myriophyllum varia>/olium^ Hook. 
•oermcoBumy Lindl. 

Ceratophyllnm dcmermm^ Linu. 

Myhtaoe^, Jusb. 

Calythrix ietragona^ LabilL 

MicromyriUH microphylla^ Benth. 

Bfcckca crasBifolia^ Lindl. 
hehrii^ F.v.M. 

Lcptosi^ermum Imvigaiuniy F.v.M. 
JlavsBcenSf Sm. 

CallUtettion brachyandrm, Lindl. 

Melaleuca uncinata^ R.Br. 
hakeoidee, F.v.M, 
puitulaUif Hook. 

Angophora intermedia^ DC. 

Eucalyptus leucoxylon^ F.v.M. 
melliodaray A. Cuiin. 
gracilU^ F.v.M. 
paniciUaia^ 6ni. 
popul\folia^ Hook. 
ochropkloia^ F.v.M. 

5eArtana, F.v.M. 
pmduia^ A. Cunn. 
undnata^ Turcz. 
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Myrtace^. 

EuccdyptuH cdbens^ Miq. 
melanophloia^ F.v.M. 
microthecaj F.v\M. 
dumoHay A. Cunii. 
incrasBaia^ LabilL 
dealbaiat A. Ounti. 
viminaliSi LabilL 
roBtraiaj Schlecht. 
oleosa^ F.v.M. ^ 
terminaXiBy F.v.M. 

Syncarpia leptopetala^ F.v.M. 

Lythbahie^, Juss. 

Atnmannia muUifloray Roxb. 

Lyihrum Balicaria^ Linn. 
hyBeopifolium^ Linn. 

ONAORARIKiB, Ju8H. 

CEnothera bunnist Linn.* 

E 2 nlohium junceum^ Forst. 

JtisBicea repens^ Linn. 

CUOURBITACB/B, JuSB. 

Ctocumis trigonuBt Roxb, 
myriocarpuSf Naud.* 

Melothria muelUri^ Benth, 

FlOOIDEiE, Dill. 

MeseinhryanihBmum potnBridianuiin^ Linn.* 
Teiragonia expama^ Morr.f 
Aizoon quadrijidum^ F.v.M, 

Trianthema cfocanJra, Linn. 

cryBtallina^ Vahl. 

Mollugo A. Rich. 

orygioides^ F.v.M. 
cerviana^ Ser, 

UMBBtLlFBRjE, JuBB. 

HydfocotyU trachycarpa^ F.v.M. 
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UMBELLlFKHiE, 

Trachymene pilom^ Sni. 
cyanopetalaf Benth. 
australis^ Benth. 
glancifoliaf Benth. 
inciaa, Budge. 

Eryngium rostratum, Cav. 

Daucm hrachiatus^ Sieb.f 

SubelMS U. KONOFSTAX.A. 

Loranthack.*:, Jush. 

Loranthu» linmrifolinH^ Hook. 
exocarpi, Behr. 
linojfhylluft, FenzL 
pemdulux, Sieh. 
quandang, Lindl. 

RUBIACBiK, JUSS. 

Hedyoiin tilU^acea, F.v.M. 

Vanthium laiifotinm, F.v.M. 

oleifdmm, Hook, 

Pomax mnhellata, Solaiid. 

A^petula Bcoparia, Hook. f. 

confm*ia, Hook. f. 

Galium geminifolium, F.v.M. 
gaudichaudi^ DC. 

CoMPOSiTiE, Vaill. 

Leuzea auutralis^ Gaud. 

Centau7*ea aolstitialis, Linn.f* 
Otwpordon acanfhium, Linn.* 

OlBaria cydmmfoiia, Benth. 
Upidophylia, Benth, 

Bubepioata, Benth. 
ramaMBifna, Bentli. 
pimBleoideB, Benth. 
eonocephalat F.v.M. 
magnijblia^ F.v.M. 
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BOTANY OF THE DAKUNU| N.8.W., 


CoHPOSITif;. 

Olearia muelhriy Benth. 
decurren»^ Benth. 

tenuifolia^ Benth, 

Yittadinia austrcdU^ A. Rich, 

Podocoma cuneifolia^ R,Br, 

Minuria lepiophylla^ DC, 
cunninghamii^ Benth, 
hiteyerrima^ Bentli. 
d^niiculata^ Benth. 

Valotu cuneifolia^ II, Br. 
cijmhacanthay F.v.M, 
«rtnacea, Steetz, 
ucahiogifoliay Sond. 
scapigera^ Hook. 
lappnlacea^ Benth. 
microcephala^ Benth. 
plum^d^fera^ F.v.M. 
hispidula^ F.v.M. 

Brachycome melanocarpay Bond. 
pachypttra^ Turcz. 
baBoltica^ F.v.M. 
trachycarpa^ F.v.M. 

Sond. 

Bcapiformu^ DC. 
ciUarin^ Less. 

MonenUUs sphacdatuB^ Labill. 

Plxickea eyraa, F.v.M. 

EpalteB cunninghami^ Benth. 
atcBiraltBf Less. 

XanMum spinosum, Linn."*^ 

Biegeabeokia orientaliBy Linn. 

Eelipta platygloBaay F.v.M. 

GloBBogym ienuifolia^ Cass. 

Flaveria auatralaaica^ Hook. 
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Composite. 

Cotula auitraltHy Hook. 

Myriogyntt minutay Less. 
racemoatf, Hook. 

EladtaifUhuB puailluBy F.v.M. 

laoetopaia gramini foliay Turcz. 

Myriocephalru rhizoceplMuSy Benth. 
at%iartiiy Benth. 

Angianthua brachypappuSy F.v.M. 
pttailliiSy Benth. 
atriciuay Benth. 

Gnephoaia eriocarpay Benth. 
akirrophoray Benth. 
cyaifiopappay Benth. 

(Jalocephcdua eitreusy Less. 
plaiycephalmy Benth, 

Gnaphalodea uUginoaumy A. Gray. 

Ctaapedia pleiocephaluy F.v.M. 
chryaanthuy Benth. 

ChUionocaphalua paeudoevaXy SteeU. 

Caaainia Imvisy R. Br. 
arctiaCay R.Br. 

Eriochlamya behriy Sond. et Muell. 
kelichryaoideay DC. 

Millotia itnuifoliuy Caas. 

F.v.M. 

Ixidmna leptolepiay Benth. 
tom«nto«a, Bond, et Muell. 

Podolepia ruiidochlamyay F.v.M. 
amminatOy R.Br, 
can^mBy A. Cunn. 
haaoniy Benth. 
mmaamiay F.v.M. 

Laptorhynchua pulchelluay F.v.M. 
%00iiziay Bond. 

ffalickrysutn aami/eriilay F.v.M. 
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BOTANV OF THE I>ARUNO, N.8.W., 


COMPOSiTvK 

Ildichrysunx hractmtnm^ Willd. 
(jlutmosHTHy Hook. 
podolfpideunxy F.v.M. 
apicidatnmy DC. 
nemipappoBumy DC. 
doch**^ri.y F.v.M. 

dioBmifoliuiUy Less. 
adnatumy Benth. 
cunninyhamiiy Benth. 

IVaitzia corymhoBay Wendl. 
iieUpterum ^folygalifoliumy DC. 
florihundunXy DC. 
incanumy DC. 
cotuldy DC. 

hyaloBpermumy F. v. M . 

Birictnmy Benth. 
corymbifioTuniy Bchlecht. 
pyginmuiUy Benth. 
moBchatuniy Benth. 
dimorphoUpiBy Benth. 

Gnaphalium japonicumy Tliunb. 

indicumy Linn. 

Senecio gregoriy F.v.M. 
macranthuBy A. Rich. 
lautuBy Foffit. 
behriamiBy Bond, et Muell. 
hrachyidoBBUBy F.v.M. 
ctmninghamiy DC. 

CryptOBUmma calendulaceumi R. Br.t’*' . 
PicTu hinracioideBy Linn. 

Styudibas, R.Br. 

Stylidium eglanduloBumy F.v.M. 
GoodknoviEwE, R. Br. 

Velleia paradoxay R.Br, 

Goodenia, gmiculatay R.Br. 
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(500OKK0VIEiE. 

Goodenia htiUracea^ 8m. 
calcarata^ F.v.M. 
cytlopUra^ R.Br. 
pinnalijiday Schlecht. * 
litUroimray F.v.M, 
glaucay F.v.M. 
graciHiy R.Br. 

Scf^vola spineacenSy R.Br, 
ovali/oliOy R.Br. 

Danipiera lanceolutay A. Gunn. 

CAMPANULACBiK, JuS8. 

Pratia erectfXy Gaud. 

hotoma atcUlarisy Lin<ii. 
petrccay F.v.M. 

W ahlenhergia graciluy DC. 

Epackidk^, R.Br. 

MeliGhrm nrcmlatxi$y R.Br. 

Jasmin Juss. 

Ja$minum linmrey R.Br.f 

Apocyne-e, Juh8. 

A/«<orita conBtrictay R.Br. 

Panomia lancedatay R.Br. 

Lyomia eucalypiifoUay F.v.M. 

Asolkpiade.e, R.Br, 

SarcoBiemma auairah, R.Br.f 

PmiTatr<>pi8 qtdnquepariiiay Benth. 

Marndmia Uichkardiianay F.v.M. f 

Loganucbae, R.Br. 

Logania Knt/oZta, Schlecht. 
nuday F.v.M. 

Gbntianb^i Juss. 

Sd}ma omtuky R.Bn 

Erythrcaa auBiraliSy R.Br.f 
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Boragike^, Juhk. 

Heliotropium c«rcr^»mrici(wi, Liniu 
euTopoum^ Linn. 
ovaltfolium^ Forsi. 

Hudgania »trigo9a^ Schlecht. 

lavandulixceay Endl. 
Trichodesma zeylanicum^ K.Br. 
Echinospermnm concavnm^ F.v.M. 
Rochelia mojccoya^ F.v.M. 
Cynoglos$um maveohm^ R. Br. 

CONVOtVULACEAG, Juss. 

Ipomcea sepiaria^ Kti^n. 
ConvolvuluB truhtBceuB^ Bimn. 
Polymeria longifolioj Lindl. 
Brewetia media, R.Br. 

Vreaga cretica, Linn. 

Evolvnlm alsinoidea, Linn. 
WiUonia humilu, R.Br. 
TOtundifolia, Hook. 
haekhousii, Hook. f. 

BoLAHBiE, JUH». 

Solanum nigrum, 

F.v.M. 

parvifolium, R.Br. 
ferociBfnmum, Lindl. 
emtiale, Lindl 
chempodinum, F.v.M. 
niurtianum, F.v.M. 
petropkUum, F.v.M. 
elliptieum, R.Br. 

Lydum auatrale, F.v.M. 

Nicotiana guareolms, Lebm. 
glauca, Orah.f* 

SoHomvhKjMTXZMy Mirb. 

JDuboma hopwoodiif F.v.M. 
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SCEOPHULARINE^. 

MxmuluB gracilis t B.Br. 
repcns^ R.Br. 
prosiratus^ Bentli. 

Morgania jlcrihunday Benth. 
glabra^ R.Br. 

Peplidium humifumm^ Delile. 

Veronica pcregrina^ Linn. 

Biononuok®, R.Br, 

Tccoma auairalis^ R.Br. 

AcANTnACB.®, R.Br. 

Ruellia australis^ R.Br. 

Jnsticia px^oewnibenSy Linn. 

Pedalink^, R.Br. 

Josephinia cugenite^ F.v.M. 

Myoporine.®, R.Br, 

MyopoTum acxxminatum^ R.Br. 
deserii. A, Cunn.t 
plaiyco/rpumy R.Br. 

Pludidia dalyarui, F.v.M. 
Bcoparia^ R.Br. 
dimricatay F.v.M. 

Ercmophila howmanniy F.v.M. 
oppositifoliay R.Br.f 
siurtiiy R.Br, 
mitehelliy Benth. 
latrobeiy F.v.M. 
nkacdonellii, F.v.M. 
longifoUay F.v.M.f 
polyctaday F.v.M. 
hignoma^ordy F.v.M.f 
f^eelingiiy F.v.M. 
goodmniiy F.v.M. 
hrowniiy F.v.M. 
duitoniy F.v.M, 

27 
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Myopobinex. 

Eremophila niaculaia^ F.v*M.t 
latifoliai F.v.M. 
aliernifolia, R.Br. 

Vkrbexace-®, Juss. 

Verbena officinalis^ Linn. 

Spartothamnus junceus^ A. Cunn. 

Labi AT.®, Juss. 

Mentha australis^ R.Br. 

Prostanthera nivea, A. Cunn, 
afriatiflora, F.v.M. 
microphplla, A. Cunn, 
aapalafhoidea^ A. Cunn. 

Weairingia eremicoloy A. Cunn, 

Teucrium racemoaum^ R.Br. 

Ajnga auatralia^ R.Br. 

Stachga armnaia^ Linn.f^ 

Plantagikk.®, Ju»8. 

Planiago varia^ R.Br.t 

SubolMs ni. XOVOCHliAXTDSJB. 

Phytolaccack®, Endl, 

Gyroatemon cyclotheoa^ Benth. 

Codonocarpua cotinifoliua^ F.v.M. t 

Chbnopodiacb®, Meisn. 

Rhagodia paraholica^ R. Br. t 
gaudichaudiana^ Moq. 
apineacena^ R.Br. 
haatata^ R.Br.f 
nutana^ R.Br.f 
linifoUa^ R.Br. 

Chenopodium nitrariaeea^ F.v.M. f 
auricomum^ Lindl.f 
carinatum^ R.Br.f 
criatatum^ F.v.M. 
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€uknopodiack^. 

Clienopodium atriplicinum^ F.v.M.t 
A triplex stipitaiOf Beiith.t 
quinniiy F.v.M. 
nummutaria^ LindLf 
rhagodioideH'i F.v. M.f 
veaicaria, Hcw.f 
velutinellay F. v\ M . f 
anqulata^ Henth-f 
itemibaccataj R. Bn f 
microcarpa^ Be nth. 
campanulaiffj Ben th.t 
leptocarpa^ F.v. M.f 
limhatay Benth.t 
kalimoideitf Lindl.t 
kolocarpaf F.v. M.f 
aponpiogat F.v.M. 

Enchylmna microphylla^ Moq. 

tomentoaay Il.Bnf 
Kochia lohifiora^ F.v.M. 
lanoaay Lindl. 
iriptera^ Beuth. 

hreidfoUaf R.Br.f 
pyramidata, B©nth.t 
eriuntha^ F.v. M.f 
villoaa^ Lindl.t 
planifoUih F.v. M.f 
aedifoUa, F.v. M.f 
aphylloy R.Br.t 
ciliatn^ F.v, M.f 
hrackypfera, F.v. M.f 
atelliyera^ F.v. M.f 
Chemlea dallachyann^ Benth.t 
trUornia^ Benth. 
aclerolmmidea, F.v.M. t 
Bahhagia dipierocarpa^ F.v.M. 
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Chknopodiaceac. 

Sclerolfena diacantha^ Benth^t 
lanicuspiis^ F.v.M. 
hicorniH^ Lindl. 
hiflora^ R.Br. 
parado.va^ K. Br.t 
Threlkeldia hremcmpis^ F.v.M. 
Anhacantha muricafa, Moq. 
divaricatat R.Br. 

F.v.M. 

echinopsila^ F.v.M. 

Snlicornia rohuafa, F.v.M. 
leioHtachya^ Benth. 
tenuis^ Benth. 

Sahola kaliy Linn. 

Amaraktacb^, Ju»8. 

AmarantUH mitchellih Benth. 
macroearpuis^ Benth. 
tenui»i Benth, 
enerviB^ F.v.M, 

Trichiniuvi ohovatum^ Gaud.t 
parvijlorum, Lindl. 
alopecuroideum^ Lindl. 
nohile^ Lindl. t 
maCfocephalum^ R. Br. 
exaltatnm^ Bentli. 
iemilanatmif Lindl. 
eruhescenn^ Moq.t 
Alternanthera nodijtora^ R.Br. 

POEYGONAOR-E, Ju88. 

Rumex kalophilu9y F.v.M. 
Polygonum phhtium^ R.Br* 
lapathifolium, Linn. 
attmuatum^ R.Br. 
MuMmbeckia polggonoidoM^ F, v. M . 
eunninghamii^ F.v.M, 
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NyCTAOINB^, JU88. 

Roerhaavia Linn.f 

Proteaceas, Jush. 

laopogon petiolaris^ A. Cuiiii 
Grevillm pUroaptrmay F.v. M. 
hmgtlliiy Meisn. 

Hiriata^ R»Br. 
triternata^ R.Br, 
ilakea purpurm, Hook. 
leucoptera^ R.Br.t 
TUYMBLBiK, JU88. 

Pimtlea cotoran$^ A. Cuiin. 
gpathulata^ Labill, 
collina, R.Br. 

$^.rico8ia chya^ F. v . M . 
jiiicTotephala^ R.Br, 

Jiava^ R.Br. 
curvijiora^ R.Br,, var. 
EUPHOKBUCBiS, Jugs. 

Euphorbia auatralU^ Boiss. 
dratnmondii, Boiss. 
eremophita, A. Cunn. 
Beyeria vucosa, Miq. 
Eieinocar^ma bowmanni F.v.M. 
Btriya cunnin^Aamt, Planch. 

mitch^Uif Muell, 
Phyllanilim rigem^ Muell. 
ramo$i»8imu9t Muell. 
/acunarttM, F.v.M. 

Adriana doerifolia^ Hook. 
Rieinm communw, WilUl.t* 
Cabuarisbje, Mirb, 

Camarina Hrioia^ Ait, 
glauea^ Sieb.f 

cunninghamiana^ Miq. 
dutyta^ Vent. 
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Santalack^., R.Br, 

Santalum lanceolaUim^ R.Br., var. angmtlfolinm, 
Fumnm acuminaim^ R.Br.f 
ExocaTpxLB ftpartea^ R.Br. 
aphylla^ R.Br. 
stricia^ R.Br. 

Subclass ZV. QTXVOSFSRMA. 

CONIPKE*, JuBS. 

Frenela rohustay A. Cunn. 
endlicJi^erif Pari at. 

ClasH II. MONOCOTYLEDONS, Kay. 

HYDHOCHAUIDEiK, Ijani. 

Oitelia ovalifoliay L, C. Rich. 

HydrxUa xeriicillatay Casp. 

Orohide^, R.Br. 

Cymbidiivm canalictdainviy H. Br. 

AMAHYLLlDRiE, St. Hil. 

Crinum Jlaccidumy Herb. 

Calostemma purpureumy R.Br. 
luUumy SimB. 

Liuaceae, De Cand. 

Bnlhine bulbomy Haw. 

Bemiharbaiay Haw. 

ThysanotUB haueriy R. Br. 

Corynotheca laierijioray F.v.M. 

Tricoryne eio/tor, R.Br, 

CoMMBLYNACEJE, Endl. 

Comrmlyna em^oliay R.Br. 

Jdncaobae, Agardh. 

KeroUs longifoliny R.Br. 
fiHformisy R.Br. 
leucoci^hahy R.Br. 

Luzula campe$iri$y DC. 

* JuncuB eommunUy E. Mey. 
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Naiapb^, Agardh, 

Potamogeton naians^ Linn. 
crispuBj Linn. 

OYPKRACKiE, R.Br. 

CyperuH pygmmuB^ Rottb. 
gracilis^ R.Br., var, 

BquaTTOBUBj Linn. 
difformu^ Linn. 

CAtncinnuB, R.Br. 
vaginatuSf R.Br. 
gilenii^ Benth. 
fulvtis^ R.Br. 
tria, Linn. 
diphylluB^ Ret/.. 
rotuivduB^ Linn.t 
exibidatt^s^ R.Br. 
f>,xcdialm^ Retz. 
lleleocluxtiB amta^ R.Br. 

Fimbrintylu vdata^ R.Br. 
neiisonif F.v.M. 
barbala^ Benth. 

Scirpua $etaemi8t Linn. 

Sekcenus turhinatus^ Benth. 
aphylhiBy Boeck. 
mtlanoBiachyxiBy R.Br. 

Carex gunniaxta^ Boott. 

Gramike^, B Br. 

Eriochloa punctata^ Hamilt.f 
Panicum cmnicolumj F.v.M, t 

divarhatiBswmm^ R.Br., et vara.f 
macTOCiinium^ Benth. t 
hucophmunu H. B. et K., et var.^.t 
fiax^idum^ Retz., et var.f 
gracile^ R.Br.f 
hdopu$^ Trin. 
gi7mi, Benth. 
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Gramine^, 

Panicum distackyunit Linn.f 
F.v.M. 

Cidonum^ Linn. 
crus-gallii Linn.f 
adapBTBumy Trin. 
miliacmm^ Linn.**^ 

^u#um, R.Br., et var.f 
miiehetli^ Benth. 
decompositum^ R.Br.t 
trachyrhachiB^ Benth. 
prolutum^ P.v.M.f 
Seiaria glauca^ Beauv.f 
viridis^ Beauv.* 

PlckgioBBium refracium^ Benth. 
Chj^mc^TaphiB BpineBomSi Poir. 
Spini/eos par<tdoxu8y Benth. 
Lappago raoemosaf Willd. 
Neurachne alopBCuroides^ R.Br. 
mitehdlianat Kees.f 
munrai^ F.v.M. 

PerotiB rara, R.Br. 

PoUinia ftilitay Benth. f 
Andropogon eriatUhotdea, F.v.M.f 
BBrioeuB, R.Br.f 
exaltatuBf R.Br. 
bornhycinuBt R.Br.f 
ChryBopogon grylluBt Trin. 
Sorghum halepensBi Pere. 
Anthintiria ciliata^ Linn.f 
avenaceOf F.v.M.f 
memhranaceat LindLt 
AlopeeuruB geniculatt^B^ Linn.f 
Phalaris ccmarianstB^ Linn.* 
AriiUda otipoideBf R.Br. 
arenaria, Gaud. 
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GRAMlNEiE. 

Aristtda behriana^ F.v.M, 
leptopoda^ Benth. 
ramo<a, R.Br. 
cal^eina^ R.Br. 

Stipa elegantiHsima, Labill. 
tuckeriy F.v.M. 
setaceay R.Br. 
arinliglumisy F. v. M. 

»cabray Lincll. 

Degeuxia for if t&riy Kunth.f 
Avma fatua, Linn.*^ 

Amphihromua neeaiiy Steud.f 
Danthonia bipariitay F.v.M. t 
palliday R.Br.f 
aemianHularisy R.Br.f 
Amphipogon strictuay R.Br.f 
Pappophorum fugricansy R.Br.f 
avmaceumy Lindl.t 
Aatrebla jHctinatay F.v.M.f 

iriticoideSy F.v.M., et var.f 

dgmoidasy F.v.M.f 

TriraphU molliSy B.Br., et var.f 
IViodia mitchdliy Benth. 
pu7tgemy R.Br. 
irritatiSy R.Br. 

Cgnodon daclylon, Pers.f 
(JhlorU acioularisy Lindl.t 
truncatay R.Br., et var.f 
tjeairiijotfa, R.Br., ©t var. 

Ekuaim mgyptiacay Pers.f 
Leptochloa aubdigitaiay Trin. 

Diplachm ldi\formi9y F.v.M. 
fuacay Beauv.f 

jSj 9 oro 6 o^u« virginiouay Kunth., var. pallida A 
indicuBy B.Br,t 
puldtdhiSy R.Br. 
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Gramine^. 

SporoholuH Hndhyi^ Benth.t 
actinocladns, F.v.M. 

Eriachne ariutideay F.v.M, 
obtusa^ R.Br.t 

Ectrosia leporina^ et var. 

Lamarckia aurea^ Mn^nch.'*^ 

Phragmites cowim«?iw, Trin. 

Elythrophonitt artictdatu^, Beauv« 

EragroBtis tenella^ Beauv. 
megalo9f)^rmn, F.v.M. 
piloBay Beauv.t 
htnneAyc^y Tur. 
hrotvniiy Neen. 
lunijioray Benth. 
eriopoda^ Benth. 
chmtophyllay Steud. 
lacunaria^ F.v.M. t 
falcaiay Gaud. 

Poa annuay Linn.'^ 
lepiday F.v.M. 

Glyceria /ordeanaf F.v.M. t 
ramigeray F.v.M. t 
Bromus arenariuBy Labiil., et var.f 
Ceratochloa unioloides, DC.* 

Afjropyruvi scabrnm, Beauv.f 
LepturuB cylindricuBy Trin. 

Hordeum murinumy Linn. * 

Class III. AOOTYLEDONS, Jush. 

LycoFODiACRiKj Swartz. 

AzoUa pinnatUy R.Br. 
rubray R.Br. 

Marsilkaokjk, R.Br. 

Afarsiim drummondtiy A.Br.f . 

Fiuces, Linn. 

CheilanthuB (emttfoliay Swartz. 

Nothohtna velhoy R.Br. 
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NOTES ON PROSOBRANCHIATA. 

No. iii.— T hk Nkanic Hukll of Micw viaduma, 

AND THE Definition op the Nkpionic Stage in the 
Gasteropod Mollusc. 

By H. Leighton Kestkvkn. 

(From Biolotfical Laboratory ^ Sydney UniverBity ), 

A. Neanic SuKUi OF Melo diadema^ Laiuk. 

(1) X>eaoriptLon of shell and mass of egg^capsules. 

(2) The suooesaion of the columellar folds. 

B. Definition of the Nepionic Staok in thk Gabti-:uopoi» Moliatrc, 

(1) A comparison of Molluscan stages of dovelopment with those of the 

hepidoptera, 

(2) Three types of transition from Embryonic to Keanio shell-structure, 
and suggestions as to their explanation and significance. 

(3) Conclusions arrived at. 

C. A SHOUT LIST or WOUKS IN WHICH PROTOCONOH8 AUK I>E»CttIBKI>, OU IN 

WHICH THK AirXOriO<nCAL TEUH8 ARE WSCUSaElL 


A. Nkanic Shell of Misho duvkma, Lamarck. 

Description of ahell and mam of egg-capsules . — The following 
remarks are to some extent inspired by a short note by Mr. B. B. 
Woodward* on the nepionio shells of M, inc;?icu«,Gmel, in a recent 
part of the Proceedings of the Malacological Society. His note 
led me to examine similar specimens of AT. diadema^ Lauik., and 
apices of many other Volutes; and I have arrived at the conclusion 
that it is probable that the formation of adult structure within 
the egg-capsule is common to many of the Volutidie, if not all. 

* Woodward, Proc. Malac. Soc. Lond., v,, No. 4, 1803, p. 260. 
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The capsule mass is oval in transverse and longitudinal section; 
its dimensions are 155 x 60 x 50 millimetres, and was appai^ently 
attached by one end; it contains about eighty individuals, all with 
their apices turned outward and their anterior canals towards 
the centre. 

As far as may be judged from young specimens of Jf. indicvn 
at my disposal , the shell of Af. diadenui when it hursts the capsule 
is similar to those on which Mr, Woodward founded his remarks. 

Specimens which entirely fill their respective capsules consist 
of a protoconch of three and one-half whorls, and onc-haJf whorl 
of adult structure. Such a specimen measures 28 mm. in length 
and 16 in breadth, the length of the aperture being 21 mm. The 
crown of the spire is flat, the nucleus being slightly depressed. 
The protOGOnch is very faintly defined from the succeeding 
structure by the possession of obsolescent revolving line, and a 
slight and somewhat abrupt thickening of the shell. It is pro- 
Imble that this protoconch was csst inside a horny original, which 
was discarded at an earlier stage than I have been able to study. 

Dr. Dali* was able to demonstrate that the protoconoli of 
Scaphella magellanica, 8by., was oast inside a horny original 

This calcareous cast of a primitive horny shell, when it has 
been deposited subsequent to the veliger, is in the following 
pages designated the psmdoprotoconck, in contradistinction to 
the true protoconch, which was secreted previous to or during 
the veliger. Many true protoconchs are, however, calcareous, as 
for example those of the various species of Triphora. 

r/w Buccwion of the coluinellar folds. — Before proceeding to 
discuss the definition of the nepionic stage, it will bo in order to 
draw attention to the sequence of the acquisition of the columellar 
plaits. This is of particular interest, as being in perfect con- 
formity with Dr. Dali’s t phylogenetic scheme of their origin, 
viz. : — The first to appear is the anterior, and the last the posterior, 
this last being subsequently aborted. The anterior, which in 


* Dftll, Bull Mas. Comp. Zoo\. Harvard, xvli!„ 1889, p. 452. 
+ Dali, Wagner F. Inst. 8ci. ill, pt. 1, 1889, p. 58 $tq. 
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Mdo in merely an emphasie of the columellar edge, appears on 
the protoconch (pseudoprotoconch 1) when only two whorls have 
been formed; the third follows so soon after the second that they 
may be said to arise simultaneously, on the completion of two and 
one-'half whorls; the fourth arises a quarter of a whorl later. The 
last gradually degenerates after the formation of five whorls, 
and has generally disappeared by the time six and one-half 
whorls are completed, though it may occasionally persist through- 
out the ephebic stages. 

For reasons stated in the next section of this paper, the 
structure which follows the protoconch (pseudoprotoconch ?) in 
M. diadema is to be regarded as neanic, and it is interesting to 
find that though there is no external difierentiation, the neanic 
stages are clearly defined, by the retention of the fourth fold. 

The order of succession of the plaits in A/, (vthiopica^ Linn., is 
doubtless on the same lines as in the above species; there are 
generally only three plaits present in adult specimens, but one 
example of eiglit whorls had all four plaits fully developed. 

The position of this fourth plait is always on the posterior 
boundary of the siiiQs left in the track of the anterior canal. It 
is possible that the ridge sometimes present at the posterior 
boundary of these sinUs is the cause of the occasional retention 
of tiie plait. 

B. Dsfikitiok of thk Nkpionic Btaok in the Gabtekopoi) 

Mollusc. 

Recent papers dealing with protoconohs provide a fairly wide 
range of facts, which may be taken as the basis of speculation on 
this interesting minor problem. 

The nepionic (brephic or silphologic) stage was defined by 
Buokman A Bather* as that immediately succeeding the embry- 
onic stages, and during which no specific ohgraoters make their 
appearance. The next, neanic (nealogic) stage they defined as 
that during which specific characters and all other morphological 
features present in the adult, appear and undergo development. 

* No. 16 appended bibliography. 
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Both Harris and Jackson (7, 16) conclude that specific char- 
acters make their appearance in the nepionic stage. This con- 
clusion was, however, it is here contended, due to the misapplica- 
tion of the terras, the stage in which they recognised these 
specific characters being the neanic. 

That the nepionic stage, as defined al>ove, exists throughout 
whole orders no student of Ontogeny will deny. To cite the 
example used later, the short stage during which the Ijepidopterous 
larva changes into the pupa cannot be regarded as embryonic, 
neither can it be regardetl as neanic, for certainly no specific 
characters appear until the formation of the pupa, which must 
therefore be regarded as neanic. Specific characters nlmoBt 
invariably make their appearance in what these authors call the 
nepionic (brephic) stage of the Gasteropoda. From an extended 
study of Lotorium growth -stages, I find that it is possible to 
identify almost any species of that genus from one-half whorl of 
post-embryonic structure. On the other hand, it is often possible 
to recognise a species from purely embryonic characters, e.g,, 
Triphora. But what is desired here is to point out that there 
are whole orders in which the nepionic stage as above defined is 
meily recognisable, whilst with the Gasteropoda, in that stage 
which has hitherto been designated nepionic (brephic), specific 
characters are generally recognisable. That is to say. tlie various 
species of a given genus are already differentiated one from 
another in that stage. The explanation lies in the fact that in 
this class (Gasteropoda) the true nepionic stage is a very transitory 
one, and leaves, in most cases, no conchylaceous record. If this 
be not recognised, the auxological terms will have one set of 
meanings for Mollusca and another for other organisms. 

Comparison of Molluscan sUfyes of development with those of the 
Lepidoptera. — Thatf the various stages of development maybe the 
l)etter understood, it will be well to apply tlie auxological terms 
to the Lepidoptera; organisms in which the primary divisions are 
emphasised and easily definable, and then to horaologise the 
molluscan stages with them. 
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The embryonic stage closes with the larva, which is the phyl- 
embr 3 ’^o. The pupa has acquire<i the lulult organs and must 
therefore be regarded as the neanic stage, since it is that in which 
the adult characters first appear. The nepionic stage must con- 
sequently be, in a silkworm for example, that during which it 
spins its cocoon and becomes metamorphosed into the pupa. The 
imago is the ephebic stage. 

Homologising the molluscan stages with the above, the veliger 
is the phylerabryo. The nepionic stage is so contracted as to be 
generally unrecognisable and (probably) non-existent conchy la- 
ceousl 3 \ J t is however, here as in the LepidopUra^ that stage 
during which the larval organs degenerate and disappear. The 
neanic stage during which the adult characters appear and undergo 
development is generally so graduated into the succeeding ephebic 
stage that only in a few instances can its ultimate limit be 
defined. Early adult shell-structure is, however, doubtless 
neanic, as is also the pseudoprotoconch. 

Three iype$ of iraniiiion from embryonic to neanic shrJ!^ 
iftruciurej and myyestiofts as to Oieir explanation and significance, 
— The investigations of the writers mentioned in the appended 
bibliography liave brought to light tliree very distinct types of 
transition from embryonic to neanic shell-structure, viz. : — 

(1) Those in which the embryonic is faintly, if at all, defined 
from subsequent structure. Examples are Meh ind*cvs, Lotorium 
abboUi^ Tenison-Woods, and most species of Triphora, 

(2) Those in which there is an abrupt change from embryonic 
to subsequent structure. This occurs in all the recent species of 
Lotorium, 

(B) Those in which a varix is thrown up at the conclusion of 
the protoconch before the neanic structure is initiated. Accord- 
ing to F. C, Beker'*^ most of the Murices fall into this categon\ 

Remembering that the primitive shell-gland is distinct from 
the area which secretes the adult or, as Lankesterf aptly terms 


* Baker, Proc. Acad. Nat. Sci. Philad., 1B90, p. 66 ei nq, 
f Laukester, Enoy. Brit edit. 0, xvl., p. 689, I8«5. 
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it, secondary shell, the following suggestions are advanced in 
explanation of the above types of transition. 

In the first type it seems probable that, piirallel with the 
gradual cessation of functional activity on the part of the 
primitive shell-gland, there was a gradual assumption of secretive 
activity on the part of the epithelial cells of the mantle and 
visceral hump. In Melo the acceleration of development which 
the formation of neanic structure within the egg“caj>sule presents, 
points to a correspondingly transitory nepionic stage, conse- 
quently there is only a slight defining line. It is evident from 
the weight and size of the neanic shell descril>ed above that, as 
in ISeritina and Onchxdxum^ the veliger stage of M, diadema is 
passed within the egg. In Triplwra^ on the otlier hand, thew is 
an extreme protraction of the veliger stage; it has been obtained 
in mid-ocean with several adult whorls already forme<l. In this 
genus the true embryonic shell or protoconch is calcareous. 
Doubtless the original cap of the smooth nucleus was horny; we 
are nevertheless not dealing with a p.soudoprotoconch, for whilst 
still a veliger or phylembryo the organism had acquired the ability 
to secrete a calcareous shell. The explanation given at the 
beginning of this paragraph still applies, but in this instance the 
transference of functional activity from the primary to the 
secondary shell-secreting area took place some time prior to the 
nepionic stage. The protracted retention of the velum here allows 
a much greater development of the other organs, so that the mantle 
edge assumes its adult form and secretes shell-structure which, 
although genetically embryonic, is morphologically adult. The 
other organs being well advanced in development, the nepionic 
stage isconcerned only with the degeneration of the velum, in these 
instances also it will be very condensed. From these remarks it 
may be reasonably expected that this type of transition will 
prove to be correlated with an extremely condensed nepionic 
stage. 

The metamorphosis of organs just mentioned appears at first 
sight to be nepionic, but as long as the organism retains the 
velum in full development it is to be regarded as a phylembryo; 
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if this be not at} mi t ted, it becomes impossible to define tho 
embryonic stages. 

Taking as my base the genus Xo^ortwm, in examining the 
second type of transitiou I am presented with the fallowing 
facts. The true protoccmch is liorny and contains praoticall}'^ no 
calcareous matter. During the formation of at least part of this, 
the organism is a free-swimming veliger; the same applies to 
Gyrimntn australasinf Perry. The next stage I am acquainted 
with is that in which a little less than half a whorl of neanic 
structure has Iwen added. The protoconch has now deposited 
within it distinct traces of t%& pseudoprotoconch in the form of 
an extremely thin layer of calcareous lining, the neanic structure 
being much thicker and exhibiting the adult sculpture in minia- 
ture. The mollusc itself is sedentary and has lost all traces of 
the velum. The abrupt transition from one structure to the 
other may be explained Viy the sudden functional activity of the 
secondary shell-secreting area. It is probable that during the 
nopionic stage, w'hich was slightly protracted, there was a com- 
plete cessation of shell-growth, and that the primitive gland had 
ceased its function before the secondary shell was initiated. 

As an example of the third class of transition, perhaps the 
rarest and most interesting, Mureor deimdaia^ Perry, exhibits the 
following characters: — A stout calcareous protoconch longi- 
tudinally sculptured, followed by a prominent varix, the succeed- 
ing neanic structure exhibiting, in miniature, all the adult char- 
acters. The sculpture of the protoconch is such as to prove 
conclusively that it was not cast inside a horny mould and is 
therefore a true protoconch. The embryo thus had the ahtlUy to 
eecrete a oaicareouf ahefL It seems reasonable to suppose that 
during the nepionic stage (during which there must generally 
be a longer or shorter pause in tho growth of the mollusc) the 
secretion of shell was carried on by the free edge of the mantle. 
Granted this, the varix may be looked upon as the conchylaceous 
record of the nepionic stage, 

Conttu»ian$ arrived at — The perfection of internal organs 
during the veliger stage, postulated above for Tviphora^ has been 
2S 
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<]emon8trate(l in other Mollusca;* we are therefore led to the 
following definition of the nepionic stage in the Gasteropod 
mollusc : — Tlmi liiagt dxtriuij which Wwm xtndergoes degenero- 
lion and dimppeara. 

And a theory 1 advanced some time ago is still maintained, 
namely: — Where no variv U thrown up at live conclmion of the 
embryonic $heM^ no conchylaceoue record of the nepionic ntage hm 
been left by the mollusc, 

A more explicit definition of the nepionic stage than Buck man 
and Bather’s would be : — That stage during which the larval 
organs become aborted. The above definition of this stage in the 
Gasteropod Mollusc is, therefore, only a specific form of the 
general definition. 

It has been suggested to me in the course of discussion that 
the pseudoprotoconch is the homologue of the above varix. This 
suggestion is a good one, and it is likely that some pseudoproto- 
conchs are nepionic, but it does not apply to those of Lotorium, 
os shown by the extreme thinness of the calcareous lining of the 
young specimen described above. 

0. A SHORT LIST OP WORKS IN WUlCii PROTOCONCIIS ARK DESCBIOKP, 
OK IN WHICH TU£ AUXOLOOICAti TKKMS ARS DtHCUHSED. 

1. — Bakeii, F. C,— “On the Moditioations of the Apex in Mutex,'' Proc, 

Acad. Nat. Sci. Philadelphia, ISfK), p. ^6 it »tq, 

2. ** Descriptions of New Species of MnHces^ with remarks 

on the Apices of certain forme.** Proc. Bocheeter Acad. Sci. i , J891, 
p. 129 rt Hiq, 

3. ** Modification of the Apex in Qasteropod MoUuaks/* 

Ann. New York Acad. Sci. ix., 1897, p. 985 et $eq. 

4. — Dall, W. H.—** Blake Molluaoa.'* Pt. ll. Bulk Mu«, Oomp. Zool. 

Harvard CoU. xvUl, 1898, 

6. Tertiary Mollusca of Florida.** Trans. Wagner Free 

Inst. Sci. iii., pts. 1 and 2, 1890 and 1892. 


* Fide Korschelt A Heider, Text Book of £mb. Invert. M. F. Woodward *8 

edit., Iv., p. 
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(i.—GRABAW, A. W,— “ atudieg of Gasteropoda." Amerioan Naturalist, 
xxxvi., No. 432, 1822, p. 917 seq, 

7. — Habris, G. F.— Brit Mus. Cat Tertiary Mollusoa. Ft i. Australaeia, 

1897. 

8. — Hkdi-^y, C. — Tr{foriit in “The MoUasca of Funafuti." Mem. Austra* 

lian Mus. iii., Pt. 7i 1899, pp. 439*448. 

9 “ The Triphoridio of New South Wales " in “Studies on 

Australian Mollusca, Pt. 7," Proc. Linn. Soc. N.S. Wales, xxvii, 
Pt 4, p .6(16 et »eq, 

10. — Kesteves, H. Leiohton. — “T he Systematic Position of Purpura fri- 

tonifonitU, of Blainville." Proc. Linn. 8oc. N.8. Wales, xxvL Pt. 4, 
1002, p. 533 St ieq, 

11. “The Protoconchs of Certain Port Jackson 

Gasteropods." Loc. cU, p. 709 et neq. 

12. •“ A Note on two species of A^tm/tumfrom 

Port Jackson." Op* cit* xxvii. Pt 1, 1902, p. 2 et neq, 

J3. —„*• Notes on P/*oKol>rauc/u« fa. No, 1. LotO' 

riaia." Op. cie, Pt. 3, p. 443 et ^q, 

14.— Watson, R. B.-~“ Gasteropoda." Challenger Reports, Zoology, xv., 
1886. 

Th© alx)ve list might have V>een lengthened by enumerating 
papers in which one or two apices are described incidentally, in 
specific <lefinitions, but it contains the most important works, 
and their consultation will give references to many others. 
Several of the text-books contain interesting remarks on the 
subject and are well worth coa.sulting. Tate's papers on the 
** Gasteropods of the Older Tertianes of Australia ** give 
several short descriptions and a few figures of apices. The fol- 
lowing are the works in which the auxologioal terms have been 
discussed : — 

lAr-BtxKMAN, S. S., and Bather, F. A.— “The Termw of Auxology." 
Zoologisoher Anxelger, No. 405, 1892, p. 421; No. 406, p. 420. 

16. — Hyatt, A. — “Values in ClassiOcation of the Stages of Growth and 

Deollne, with Propositions for a new Nomenclature," Proc. Boston 
8oc. Nat. Hist, xxlli. 1888, pp. 396*408. 

17, Genesis of The Arletidw." Mem. Mus. Oomp. Zool, 

Harvard ColL xvi. »o. 3, 1889. 
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IS. — Hv\tt, A. *'Tht: Tornis of ‘ Bioplantology,’ ‘ Ontogeny.’ ” Zoolo- 
gischer Anzeigcr No. 427. 1893, p. 323. 

10. — Ja<’KS{)n. — “ Phylogony of the IVlecyporhi, ” Momoii^ Ihifiton Sor. 
Nat. Hist. iv. No. 8, 1890, p. 290. 

PosTHCKi PT. — Aftoi- tliis paper wun read Mr. C Iledley drew 
my attention to a pa|»er by J^r Willey,* “On tlie Nepionie Shell 
of the He(‘ent in which the author n^^ards th(Mlateof 

liatchin^ as tlie d;il(' of tlie conclusion of the nepioni<' stage. 
He says : — “ Thus the nepionie shell of the (‘ terrestrial GastiM’o 
pod ’) molluscs is that, portion (»f tlie true sliell (as opposed to the 
t'mbryonic shell), which develops within tlie egg.’’ This, 1 veie 
ture to suggest, is a misinterpretation of the term. If weaccf^pt, 
as we must, Dr. Jackson's definition of the, Mollusean jihylembryo 
as the \ eliger and last enihry on ic stage; and if tin* velum becomes 
aboi'ted within the egg, however cjuickly; then that stage during 
which this larval organ ” is aborted, must, as in other eases, be 
recognised. Thus, such a mollusc, k^rrestrial or otherwise, has 
already entered upon the neanic stage before leaving the egg. 
Some Anurari Amphibia are hatclied in the fwlult form, but we 
do not n^gard them as tadpoles, because most of the Anura are 
hatclied as tadpoles. We cannot say what stage of development 
NnvJUm is hatched in, so that the shells discussed by Dr. Willey 
in the paper referred to may be rightly termed “nepionie”; on 
the other hand they might equally well he neanic 

um). 


* Willey, Quart, 3 ourn. MicroBcop. Sci., xxxix., pp. 222 * 230 , 1897 . 


[Printed oft September 30 th, 1903 . | 



453 


NOTES ON THE GENUS PSVCHOPSL% NEWMAN, 
WITH DESCRIPTIONS OF NEW SPECIES. 

By Waltek W, Froggatt, F.L.S., Oovernment Entomologist. 

(Plate xxi.) 

Sinoe my former contribution* to the study of these beautiful 
Neuroptera, I have obtained a fine series of specimens of all the 
described species, through the kindness of my Correspondents in 
various parts of Australia : and among them some from the 
vicinity of Adelaide, S.A., where Newman's tyi>e was obtained 
over sixty years ago. 

From a comparison of the specimens now available, it is quit« 
evident to me that two species vvhich can be well defined and are 
constant in their markings, have been both placed in our Museum 
collection.s under th«? name of Psychopsis mimica. In his descrip- 
tion of the type, Newman does not mention the rich red colour 
in the blotches on the forewings, so typical in the second form ; 
nor are they shown in the ^voodcut given on the title-page of the 
second volume of the * Entomologist/ 

The brief description given in my former paper under the name 
of P, mimicff^ therefore, applies to the one to which I now propose 
^ to give specific rank, under the name of P»ychop^i» newmani. 
Both the species in question seem to have much the same range, 
but, being rare insects, they are not common in collections. Mr. 
Lea informs me that he has never seen them in any Tasmanian 
collection. Cue (probably Newman's) Is found in Western Aus- 
tralia, 

The note on P. cwlivagxi^s in my former paper, applies to P, 
imolmSy for the former, though the smallest of the genus, is one 
of the most heautifuL 

♦ These FrooeedinKS, 1902, p. 807. 

29 
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PSYCHOPSIS NEWMANI, sp.n. 

(Plate xxi,, figs. 1-2.) 

Psychopftiu mtmica. Newm., Froggatt, Proc. Linn. Soc. N.S. 
Wales, 1902, p. 367. 

Ijength across outspread wings inches, not as given in 
former description. 

General colour distinctly buff instead of a delicate creamy-white 
tint, red colouration of the blotches on forwings well dehned; the 
transverse black pencil-like lines on the front margin of forewings 
consisting of only two pair, both of which run out from the 
blotches. 

Hab . — Sydney (W. W. Froggatt), and Blue Mts., N.S.W. (J, 
Kershaw; Brisbane, Q. (R. Illidge). 

PsYCBOPsia MXMiGA, Newnion. 

(Plate xxi., figs. 3-5.) 

Length across outspread wings about the same as in the 
preceding; but both are variable in size, some being much smaljer 
than the measurements given would indicate. 

General colour creamy-white, the red spots or blotches at the base 
of forewings of the preceding species replaced by two small brown 
marks; the larger blotches towards tip of hind margins in P, ^ 
newmani replaced ^ a slender curved line enclosing the black 
spots on the edge. Transverse bars consisting of pairs of slender^ 
penoiMike lines, four in number, running out to front margin* 
Central spot on hind wings generally smaller and darker. 

I/ab. — Adelaide, S.A, (J. O. O. Tepper); Inglewood, Vic, (G. 
Lyell); Young, N.S.W. (W, W. Froggatt). 

* PsYCHOPSis iNsotENs, McLacfalan. 

(Plate xxi., fig. 6.) 

This appears to be the commonest species. There is a fine ‘ 
aeries in the Brisbane Museum, taken about Moretmi Bay. 
McLaohlan says that there are a number in the British 
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and there are others in the Macleay Museum, which Mr. Masters 
informs me were taken about Sydney some twenty years ago, 
when it was comparatively common. It is somewhat smaller 
than the former species, and of a uniform dull brownish tint, 
with faint tracings of spots and marks on the fore and hiad- 
wings; and might be compared to a dull-coloured rubbed specimen 
of P* mimtca. The species I placed under P, cvdivaguity Walk., 
in ray former paper is this species. 

Brisbane, Q., and Sydney, N.S.W. 

Psych OP ftiB cceuvaucb, Walker. 

(Plate xxi., hg. 8.) 

Length across outspread wings 1 inch; body 4 lines. 

Dorsal surface of head, thorax and abdomen black; under- 
surface of head and thorax marked with reddish-brown, all clothed 
with fine white hairs. Antennte composed of 16 short, rounded 
joints, ochreous at base, darker and more fusiform to tip. Legs 
light brown. Fore wings semi-transparent, witli opaline tints, 
and clothed with fine grey hairs; a broad dark reddish-brown 
band, composed of one small and five large dark brown blotches 
surrounded with lighter brown (giving off rich coppery reflections) 
occupying the front portion of the wings, curving round at the 
apex* Outer edges and hind margin mottled with light brown; 
hindwings white, with basal portions lightly marked with brown, 
and a very fine black spot in the centre. 

//a6.— Brisbane, Q. (R. Illidge; one specimen). 

Walker described his type in 1853. I have never seen a 
specimen in any Australian collection. 

PsYCHOPsis tnupoRi, n.sp. 

(Plate xxi., figs. 7 and 9.) 

Length across outspread wings inches; body | inch, 

Oeneral colour creamy-white, clothed with fine silvery hairs, 
masked with yellowish-brown. Head, thorax, legs and basal 
joints of antennie yellow, clothed with hairs of same colour, 
llyes Antennes, except first and second joints, reddish- 
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Ijrown, covered with a fine pubescence. Fore wing broad, rounded, 
spotted along front margin with light brown, in centre towards 
tips ornamented with an embossed irregular rounded blotch, 4 
lines in diameter, deep yellowish-brown, clothed with ochreous 
hairs, connected by a more ochreous-col cured transverse band 
crossing to hind margin where, clothed with dark brown hairs, it 
forms another irregular blotch, mottled with white, and a row of 
fine bead-like spots on the transverse band; turning upward an 
irregular ochreous band crosses hind portion of wing, enlarged 
into another irregular blotch close to sides of thorax, also mottled 
with grey and brown. Hindwings smaller, rounded, with a 
rounded dark brown blotch in centre, towards tips of wings a 
few small brown spots. Abdomen short, rounded, swelling out 
at tip, and covered with grey hairs, thickest at the extremity. 
The remarkable blotching of the fore wings of this l>eautiful insect 
might be likened to a drop of yellow varnish that had been 
placed on the wing close to the thorax, allowed to run down along 
the hind margin, and then turned up and allowed to remain on 
the embossed centre. 

Hah . — Tambourine Mountain, Q. (R. Illidge; 2 specimensV 

I am indebted to Mr, C. French for the first specimen of this 
beautiful insect. But I have since received a second from Mr. 
Illidge, who informs me that both were taken fiying to a lighted 
lamp in the evening ; and that in the course of forty years’ 
collecting in Southern Queensland, he bad never taken it before. 


EXPLANATION OF PLATE XXL 


The left-hand row, counting from the top, comprises figs. 1-6: 
the right-hand row, also counting from the top, comprises figs. 6-9). 


Figs. l‘^.^^PfiychopsiB newmajtt, n.sp. 


Figs. 3-6.-- 
Fig. 6.- 
Fig. r- 
Fig. 8.— 
Fig. 9— 


mitRica, Newm. 
imoUnSt MoL, 
ilUdgei^ n.sp. 
ctjelivagutt Walk. 
ilUdgeit n.sp. 
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THE CONTINENTAL ORIGIN OF FIJI. 

By W. G. Woolnough, B.Sa. F.G.S. 

Part I.-~General Geology. 

(Plates xxii.-xxxiv.) 

i. — Introduction 

ii. —Previous work 

iii. ~ Geography 

iv. ^Narrative 

V.— The Geological Sections 

vi. — Summary of Results 

vii. — Comparisons and Conclusions ... 

viii. — Bibliography 

ix.— Explanation of Plates 

i.— I ntroduction. 

The question of the probable continental origin of the larger 
islands of the Fiji Group has been discussed for many years with 
considerable interest. The evidence brought forward has been 
mainly biological, though a small amount of geological w^ork has 
also been done. 

ii.— P revious Work. 

Owing to my very limited opportunities for collecting refer- 
ences, I fear my bibliography is very incomplete. 

In 1851 A. Aii Gould* noticed that if we consider the evidence 
afforded by the land shells, “ the Samoan and Friendly Islands 
are more intimately related to the Society Islands, though at a 
much greater distance, than to the Feejee Islands. . . . Indeed, 
judging from the land shells, the Feejees are more nearly allied 

* Quoted from Hedley'e paper (13), not from the original. 
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to the islands to the westward, such as the New Hebrides, than 
to the Friendly Islands on the east, though so much nearer.’' 

In 1892 Hedley ( 13 , p. 400) claimed that the molluscan fauna 
indicates that Fiji must be regarded as the extreme eastern 
extension of the Melanesian Plateau. 

In his ** Zoogeographic Scheme for the Mid- Pacific " (la) he 
gives an admirable summary of the biological evidence for the 
continental origin of Fiji. He explains that the fauna and flora 
contain numerous species which cannot pass wide stretches of 
deep ocean, whilst the islands to the eastward (Tonga, Bamoa, 
<kc.) are populated only by such organisms as are capable of 
swimming, flying, or being blown or drifted, or otherwise trans- 
ported across permanent deep water. The continental inhab- 
itants of Fiji are not confined to a single or even to a few groups 
of the animal and vegetable kingdom, but are well distributed 
over the whole range. The vegetation, land luolluscan fauna, 
marine molluscs, reptiles, land planarians, coleoptera, Ac., all 
agree in pointing to this conclusion. 

He says (p. 399), From geological data it is evident that the 
Fijian group has undergone much recent upheaval; previous to 
which it certainly underwent great subsidence. Prior to that 
subsidence, it is generally admitted that the group stood at a 
level sufficiently high to unite such outlying islands as Kadavu* 
to the principal masses of Vanua Levu and Viti Levu. Such a 
union is indicated by the close affinity of their land molluscan 
fauna, and some measure of its antiquity is affbrded by Uie 
specific differentiation which has arisen between corresponding 
species which represent each the other in different islands, as the 
various Trochomorpha and Flwcofttylua do. 

“ The writer was the first to contend that this former eleva- 
tion not only sufficed to amalgamate the separate islands, but to 
join the whole to the Solomon Group.” 

Ortmann (is) has shown that a like result is obtained by the 
study of the distribution of freshwater crustaceans. With regard 

• I have given the native epelling (W.Q. W.). 
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to these Ortmann states that “ according to Huxley (Tr. Zool. 
Hoc. 1878, p* 771) Paranephropg is said to l>e found in the Fiji 
Islands. This locality is supported by two specimens in the 
British Museum, which are in a %"ery bad condition; moreover 
there is no report as to the authenticity of the locality, and the 
genus has never again been reported from these islands.’’ 1 may 
add that, though I made no biological collections, I noticed that 
on the upper tracts of some of the rivers (particularly the Upper 
Navua) a small species of ** orayAsh ” is used as an article of food 
by the natives. 

In the same paper it is stated that von Ihering regards the 
date of separation of New Zealand and Fiji from Australia as 
being just Pre-Eocene. 

Forbes (lo) also advances very numerous arguments of a bio- 
logical nature in support of the theory that Australia, New 
Zealand, and many of the smaller islands were connected in post 
geological time with South America by an Antarctic land-bridge. 

The earliest geological evidence was obtained by Kleinschmidt , 
who Waited these islands in 1876. The collections made by him 
for the Museum Godeffroy at Hamburg were examined by 
Wiclunann (to), end the results published in 1883. The most 
important results obtained were the discovery of quartzite and 
quartz diorite in aUu almost at the centre of Viti Levu. i^Wich- 
mann alto describes granite, quartz porphyry, syenite porphyry, 
foyaite, Ac. Most of these were collected amongst the very 
extensive and varied river gravels of the island. 

More recently Eakle (O) has described the rocks collected by 
Agassiz. Amongst others he describes a dioritic granite from 
Vatu Lola in the interior of Viti Levu, but it is not certain that 
this was tn $itu. 

Andrews (f ) observed the bedded limestones of the Sigatoka- 
Ouyu Bietrict and also the massive limestone of Qali Mari on 
the Hlgatoka. 
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iii. — G eoobafhy»* 

The Fiji Group consistn of about two hundred islando of 
different sizes within the area bounded by 176" East longitude, 
178® West longitude, 16® South latitude and 2V South latitude. 
Of these islands two are very much larger than any of the others, 
namely, Viti Levu and Vanua Levu. A great number of the 
smaller islands, especially those of the Lau Group to the east, 
have been geologically examined by Prof. Agassiz, Mr. Stanley 
Gardiner, and Mr. E. C. Andrews. They have been proved to 
consist of volcanic rocks (mainly andesite and andesite tuff), 
raised coral reefs, or both. None of them contain crystalline 
schists or plutonic rocks. 

Vanua Levu, the smaller of the two large islands, has a length 
of about 120 miles and a breadth of 30. I was unable to visit 
this island, but it is said to contain ix»cks similar to those 
described in this paper. 

Viti Levu, the largest of the islands, has a length of 85 miles 
and a maximum breadth of 60 miles. It is roughly elliptical in 
shape, and has an area of about 4000 square miles. With the 
exception of the delta of the Bewa River, the country is extremely 
rugged, the highest points in the districts visited being Tama ni 
Ivi 4555 feet, Mua ni Vatu 4000, and Korobasabasaga 3960. 

As might be expected from the great annual rainfall, the 
river systems are extensive and important for so small an area. 
The largest of these, the Bewa, together with all its branches, 
has a total length of over 200 miles. This drains the greater 
part of the eastern half of the island. 

The Sigatoka is another large river in the western part of the 
island. 

Between these is the Navuo, a much less extensive stream. 


* All names are spelt in the native fashion, as 1 have found from experi- 
ence how difficult it is for an observer to foUow'up information if names are 
translated or spelt unusoally. 

K. B. The vowels have French sounds. Of the consonants & sr mb, e » 
d=nd, (soft), qssng (hard). 
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All the above empty on the southern side of Viti Levu. The 
only other important streams are, on the north the Ba, and on 
the west the Nadi. 

The nearest land to the east is the Tonga Group (Friendly 
Islands), distant about 360 miles. Deep soundings (1445, 1320, 
1211, 92ft, 1875, 1397 fathoms respectively) have been obtained 
between the two groups. No continental rocks have been 
descril>ed in nitu from these islands, which are composed of 
volcanic materials and corals. At Eua (one of the group) Lister"**^ 
mentions red garnet and tourmaline amongst the volcanic frag- 
ments and a Vioulder of “uralitked gabbro." 

To the west are the New Hebrides and New Caledonia, distant 
about 550 and 900 miles respectively. In both these places con- 
tinental rocks are extensively developed, os described later. It 
is the object of the present paper to show that, geologically, Fiji 
is far more closely related to New Caledonia than to the Friendly 
Islands, 

iv. — N arrative, 

In Deceml)er, 1900, Professor David, of the Sydney University, 
re<Jeived a letter from Professor Judd pointing out some of the 
above facts, and suggesting the importance of determining whether 
the continental rocks above described existed in hUu or were 
merely enclosures in volcanic rocks, or possibly represented the 
platonic reservoirs of a series of enormously denuded volcanoes. 

In Wichmann^s paper, the statement is very definitely made 
that the quai'tzite and granite of Na Rokorokoyawa are in sitn^ 
Wichmann also concludes that Fiji is certainly of continental 
origin. The paper referred to was not available in Sydney at the 
time of my departure, 

AS Professor David was unable, through pressure of work in 
connection with the Funafuti Coral Boring Expeditions, to 
undertake the work himself, he very kindly proposed that I, his 
Demonstrator at the time, should make the expedition. I pro- 
ceeded to Fiji at the beginning of January, 1901, and spent six 


Q,J.O,S. xlvii., pp. 590 et sgq. 
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weeks in geologically exploring the largest island of the group, 
Viti Levu. Through the valuable advice of the Hon. Dr. Coruey, 
Chief Medical Officer to the Fiji Government, I was enabled to 
start work without waste of time. Dr. Comey has proved himself 
to be an exceptionally keen and careful scientidc observer. His 
intimate knowledge of the country and the people was of the 
utmost service to me. He sketched out the route which would 
probably give the most valuable results, and thus enabled me to 
attack the work without loss of time in preliminary trials. Any 
success which I may have attained is due in no small measure to 
his assistance. 

Owing to the limited time at my disposal nothing like a 
detailed survey could be attempted, and the difficulties of even a 
sketch survey were enormous. The work had to be carried out 
during the University long vacation — that is, in January and 
February, during which months the climate in Fiji is at its very 
worst, and is very enervating. The dense vegetation makes it 
impossible to travel except along the regular tracks unless one 
has a couple of men to cut a way through the jungle. The 
tracks follow the river alluvials, fording the stream every mile 
or two. Owing to the strong current the deeper fords are very 
dangerous. The rainfall at Nadarivatu^ near the water-parting 
l>etween the Rewa and Sigatoka Rivers, for January, February 
and March, reached 147 inches. This caused heavy floods in 
both rivers, which involved the loss of a great deal of time, and 
rendered many interesting and important sections iniu^ooasible. 
My resources did not permit me to engage sufficient porters for the 
transport of provisions, so that I was compelled to rely mainly 
on native food, a thing which tells against a European doing 
heavy work in the tropics. I was still further hampered by the 
desertion of my interpreter three days out of Suva. 

Good geol<^ical sections accessible in the time at my disposal 
were comparatively rare. 

Starting from Suva, I struck across country to the Rewa at 
Kausori, and followed the river up to Naookaika, where I left the 
main stream and crossed the hills to the Waidina Talley at Sovu. 
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While flood'boand at Nabukaluka, 1 made a short excursion up 
the Wai ni Valau, and examined the group of mountains of 
which Buki Leva is the chief. After resuming my journey I 
followed the Waidina River almost to its source. From the head 
of the Waidina the track crosses the water-parting into the valley 
of the Navua River, a little below Korowaiwai, This stream 
was then followed to the head of the Wainibua branch, and the 
pass of Navunitorilau crossed into the valley of the Wainimala. 
I followed the Wainimala to its junction with the Wailoa, and 
thence up the latter stream, and by way of Nubumakita and 
Nasoqo over the shoulder of Tama ni Ivi (Mt. Victoria) to 
Nadarivatu. From Nadarivatu 1 made an excursion to tlie 
North Coast at Tavua, thus completing the traverse of the main 
island in a general north and south direction. 

The return section was carried from Nadarivatu to Nadrau on 
the Sigatoka River, and thence down the stream to Natuatuacoko 
at the head of canoe-navigation. This part of the section was 
very much hurried on lu^count of the approach of a flood. From 
Natuatuacoko to Rarayaka I journeyed in a canoe on the heavily 
flooded river, and so did no geology. From Rarayaka I cut 
across to the coast at the mouth of the Sovi River, a little west 
of the town of Vatukarasa, thence eastwards along the coast to 
Korolevu, where I found a cutter just returning to Suva. I, 
therefore, performed the rest of the journey by water. 

The map is only approximately correct as regards the interior, 
which has never been surveyed* 

At this point I may fittingly acknowledge my indebtedness to 
the following geQtlemen for assistance, hospitality, and advice : — 
Drs. Montague and Pryor, Rev. H. Nolan, Messrs, C. R. Swayne, 
A. Joske, C, C. Chalmers and H. Smee; and I wish to express to 
them my sincere thanks for their many kindnesses. 

V, — The Geological Sbotioks. 

1. Suva to Tavm (on the North Comt). 

About one mile north of Suva, on a branch of the harbour 
known as Walu Bay, there is an interesting and instructive section 
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(Plate xxii., figs. 1-2). From the bank of the creek there is a long 
steep slope of talus leading up to the face of a cliflf. The lowest 
exposure in the cliff consists of a well marked bed of conglomerate 
containing large, perfectly rounded pebbles of a great variety of 
rocks. Amongst these an undoubted quarU schist occurs, showing 
that the Fiji area must have undergone considerable dynamic meta- 
morphism at a period prior to the formation of the conglomerate. 
Ss far os I am aware, dynamic metamorphisni, powerful enough 
to give rise to a quartz schist, is confined to continental areas. 
At all events, we have distinct evidence of a considerable land- 
mass existing at the time the conglomerate was formed. Overlying 
the conglomerate is an upraised reef with corals in nitu. This 
has yielded a considerable number of fossils of various kinds, the 
assemblage of which appears to indicate that the bed is not 
newer than Pliocene, Coaspiouous amongst these fossils are the 
teeth of a large Carcharodon (Plate xxiii., fig. 3). 

Above the limestone we pass to soapstone, which is liere 
sufiiciently coherent to be quarried and used for building stone. 
At the quarry itself the bedding is just about horizontal, but in 
the road, about a mile to the north, a southerly dip of about 6® 
to 7* is encountered. 

This section, like those at Nasoqo and Nadrau (to be described 
hereafter) gives us positive proof of elevation of the land since 
early Tertiary time, and also indicates that, before the upheaval 
took place, areas of very much more ancient rocks were exposed 
at no great distance. 

From Suva to Nausori nothing but “soapstone” was observed 
except at Kalabu, where coarse andesite breccia, fairly coarse 
tuffs, and shell-bearing tuffs occur. 

About Nausori the alluvial flats are fairly extensive, and 
alternate with remarkably steep bluffs of “soapstone.” The 
soapstone, which is here at any rate fine redistributed volcanic 
tuff, is rather carbonaceous. It is interstratified with thin layers 
of pure river sand from ^ to ^ inch in thickness. These latter 
evidently represent the material brought down in flood time. 
Here and there subfossil twigs are abundant, forming thin Uyers 
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of lignitic material. This formation is apparently estuarine. 
Passing up the river, the soapstone hills close in, and the allu vials 
become less extensive. 

In the Waidina Valley nothing but soapstone is visible as far 
as Nabukaluka. The river was flooded, so that very little of the 
gravel was visible, and none at all for the latter part of the 
distance. The pebbles consist mainly of granite and andesites. 
The tuffs throughout this district are almost level- bedded. They 
are of the typical yellowish-grey colour of “soapstone’’ ; in fact 
the finer members are typical .soapstones. Many of them are 
rather coarser than typical soapstone, and contain small but 
highly perfect augite crystals. All exhibit spheroidal weathering, 
but it reaches its highest perfection in the fine varieties. The 
creeks entering the river from the southwards contain no rocks 
or pebbles other than tuffs, so that these must extend for a 
considerable distance in that direction. 

Whilst flood-bound at Nabukaluka I made an excursion about 
five miles up the Wainivalau. The first three miles crossed the 
monotonous tuff hills, and brought me to the foot of the pile of 
mountains grouped al>out Buki Levu as the centre. The contrast 
in outline and in vegetation between these hills and tho.se com- 
posed of soft tuff is very marked. The mountains form tiie south- 
eastern termination of the high and excessively rugged mountainous 
portion of tlie interior of the island. Their junction with the 
tuff hills to the east can be traced by the contour of the country 
for at least ten miles in a north-south direction. They are built 
up of enormously massive beds of agglomerate, which are certainly 
scores — probably hundreds— of feet thick. The boulders in them 
are as , much as six feet in diameter, and are subanguiar to 
rounded in shape. No sign of dip could be observed. Associated 
with these agglomerates are beds of tuff and solid sheets of 
and^ite lava. I found no boulders of granite, quartzite or other 
continental rooks, either here or in any of the other agglomerates 
which were examined in various parts of the island. At a point 
about a mile below Nadakuni a large patch of gravel was exposed. 
Jt contained pebbles of granite, andesite, olivine basalt, and hard, 
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jointed tuffs, up to four or five inches in length. The granite 
and jointed tuffs, which I believe to be very ancient, make up 
about one-third of the gravel. All the stones are thoroughly 
rounded. From this fact, as well as from their comparatively 
small sisse, I judge that they must have been transported a con- 
siderable distance, so that the outcrops must be a long way up 
stream, I think the course of the Wainivalau is shown incorrectly 
on the map. It certainly flows to the east of the mountains of 
the Buki Levu group, and from its volume at Nadakuni, must 
have a considerable extension above this point. 

Viewed across a deep valley from the mountain Naroiyawa, 
and distant from it about two miles, Buki Levu is seen by means 
of field glasses to be composed very largely of agglomerates 
similar to that mentioned above. If there is any tendency to dip 
it is westwards. Tlie slope of the mountain is highly suggestive 
of a volcanic neck. Its summit is abofit 3000 feet above sea- 
level. Behind — that is, to the north of Buki Levu— there are 
three well-marked ridges running, like it, about east and west. 
The middle one of these, Kororagigi, is distinctly razot-baoked, 
and may represent a huge dyke. Kavu Kavu, distant about 12 
or 14 miles, shows a solid outcrop near its western extremity. 
The rule was found to be of almost universal application through- 
out the expedition, that all cliffs are composed agglomerate. 
Of course at the distance of Kavu Kavu it was impossible to 
make out details, but the outcrop was probably agglomerate. 

The high hills are densely timbered, the foliage being of a dark 
green colour. The low tuff ridges are covered with lower vegeta- 
tion, largely “ reeds," which give the foliage a lighter and more 
yellowish tint. This fact, as well as the characteristic outlines, 
distinguishes the two formations even at considerable distances. 
The photograph (Plate xxiv., fig. 5) brings out the distinctions 
fairly well. In it Kororagigi and Kavu Kavu are almost com- 
pletely hidden by mist and cloud. 

In some of the creeks several miles to the south and east of 
the high hills the tuffs are bedded and sandy, and dip east at 16”, 
i.e., away from the mountains. 
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At the village of Naniasuleli or Waiuiwaqa, on the Waidina, 
the agglomerate hilla» forming cliffs hundreds of feet high, come 
close down to the northern bank of the river. The huge boulders 
can be plainly seen in the face of such a cliff at great distances. 

From Namasuleli the agglomerate hills skirt the north bank of 
the river more or less closely for about five miles. At this point 
the river issues over extensive rapids through a magnificent 
gorge about half a mile wide bounded by cliffs estimated to be 
000 feet high. 

The liver gravels consist, in addition to andesite, of large but 
well rounded boulders of quartz diorite and hornblendic granite. 

Following the rixer up from the point where it issues from the 
mountains to its source, the country is extremely rugged, and 
consists of massive agglomerate hills with dykes and fiows of solid 
andesite, and extensive coarse and fine tuffs. 

Immediately after passing the gorge the mountain Devo forms 
a most remarkable object (Plate xxiii., fig. 4). It is really an enor> 
mous dyke which has been left standing as a wall, 200 to 300 
feet (estimated) in height, through the denudation of the surround- 
ing tuf^ From the gorge it is seen end on. Its summit must 
be considerably over 1000 feet high (above the river level). Its 
trend is about N.W. and S.E. 

For some distance above Nasirotou the valley is considerably 
more open than it was lower down. After passing the above 
town the track leads across a spur, 485 feet (aneroid) high, built 
up of decomposed andesite tuff. From the western side of 
this a magnificent view is obtained of the great mountain of 
Korobaeabasaga.^ The mountain, whose highest summit reaches 
3960 foet,t has five well-marked peaks whose shape even from 
a distance is highly suggestive of a line of denuded volcanic 
necks* 


* This name may be translated aa “ The Mountain with Ragged Peaks.” 
The term 1$ very appropriate. 

i Admiralty chart. 
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At the villHge of Naseuvou, a little further on, there are two 
hot springs, or rather two groups of hot springs; and here for the 
first time plutonic rocks were met with m situ. 

At the first spring the water issues from four irregular holes 
situated in a fissure in solid quartz diorite. The fissure is 5 inches 
wide by 8 feet long. It runs S. 32" hi. and N. 32° W., and dips 
towards the south at 75". A fifth small aperture is situated 
3 feet 6 inches W. of the S.E, end of the main fissure. A second 
set of joints runs S. 65" W., the dip being E. 65" S. at 57". 
Having no thermometer, I could not measure the temperature of 
the water. The heat was such that the hand could just be held 
in it indefinitely. A small quantity of gas is given off, but the 
odour was so faint I could not determine it. The fissure is lined 
by brown filiform plants. 

A second spring is situated N. 18" E. of the first, and at a 
distance of about 40 yards from it. It rises from rock exactly 
similar to that described above. Only one set of joints is very 
marked, running S. 9** E. and almost vertical, but the jointing 
here is not nearly so regular as in the first case. The water is 
not quite so warm, and the plant growth more abundant. 

The second group of springs is situated about three-quarters of 
a mile N.N.W. of the first. Tlie vegetation here is extremely 
dense, so that nothing like a complete examination could be 
made. There must be quite a number of springs, as the ground 
for quite 100 yards round the main aperture consists of a very 
hot ** slush, which makes examination difficult and rather pain* 
ful. Quite a considerable stream of hot water is formed. The 
main fissure, which is only a few yards from the river bank, is an 
irregular hole in solid andesite agglomerate, about 3 feet by 2 feet, 
and 4 inches deep. In the centre is an inner opening about 9 
inches in diameter, the total depth being about 14 to 15 inches 
(up to one^B elbow). The water here is considerably hotter than 
that in the first spring, so that the hand cannot be held in it for 
more than an instant. The amount of gas evolved is considerable, 
and I fancied I was able to detect a slight odour of sulphuretted 
hydrogen. No plants occur in this basin. The Waidina gravels 
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at this point contain numerous large pebbles of granite and 
diorite, particularly the latter. 

About 3 miles above Naseuvou is the village of Delai Lasakau, 
situated at the junction of a fairly large affluent, the W ainivadu, 
with the main stream. This affluent contains subangular boulders 
of diorite several feet in diameter, so that it may safely be 
inferred that the diorite occurs in gitu at some distance up the 
stream, which drains the country immediately to the east of 
Korobasabasaga. Owing to the swollen condition of the torrent, 
I was unable to locate the diorite tn at this locality. 

A subtributary entering the Wainivadu from the east contains 
only andesite pebbles derived from exceedingly solid sheets of 
that rock. This to some extent limits the area from which the 
diorite may have been derived. 

In the gravels of the Waidina, above its junction with the 
Wainivadu, plu tonic rocks are absent, so that no exposure of 
such rooks can exist anywhere in the area drained by the upper 
Waidina. Three miles above Delai Lasakau the hills close in 
round the river. They are composed almost entirely of andesite 
agglomerate and rise to heights of 500 to 700 feet (estimated) 
above the river. 

From the village of Nailielie a good view is obtained of a range 
of hills extending in an almost unbroken line for 90"' of the 
horiEon. The outlines of these are very suggestive of the denuded 
remnants of a line of volcanic centres, as the photographs show 
(Plates xxv.-xxvi., figs. 7-8). The valley just at this point is con- 
siderably wider than usual* The trend of this line of hills is 
roughly N.W. and S.E. 

After leaving this piece of open valley the river again enters 
the hills, and they continue right up to the source, the valley 
becoming simply a gorge never more than about one mile wide, 
often much loss, bounded by perpendicular cliffs which in some 
cases rise to a height of fully 1500 feet (estimated). The rooks 
eompoaing these clifik are mostly enormously solid and coai^se 
andesite agglomerate, the boulders being 3 to 4 feet in length. 
With these agglomerates are associated solid andesites. Some 
30 



470 


THE CONTINENTAL ORIGIN OF FIJI, 


of the latter certainly represent volcanic ** plugs.” A very 
remarkable rock mass is met with in the mountain Namulowai 
(Plate xxvii., fig, 9). It consists of a mass of solid augite andesite 
shaped exactly like a thimble. The estimated height from base 
to summit is about 250 feet. It is split up by vertical joints so 
as to possess an obscurely prismatic structure. Its position with 
regard to the surrounding high agglomerate mountains is not 
suggestive of a volcanic neck, and I am rather at a loss to explain 
it. Its shape is very like that of the “ mamelons ” figured in 
geological text-books, but from its composition (a basic augite 
andesite) I think the lava would probably be too fluid to assume 
such a form. 

The water-parting l>e tween the Waidina and Kavua Rivers 
follows a curved line a little to the west of that joining the 
mountains Nairibiribi on the north and Kaitabuaitui on the 
south. Its altitude where the track crosses it is 530 feet above 
sea-level (aneroid). 

The western vertical face of Nairibiribi is certainly composed 
of agglomerate and shows a distinct dip to the southward at 26*^. 
The true dip appears to be greater than this and towards the 
east of south. 

The slope from the water-parting to the bed of the Navua 
River is very steep. The river is struck at the point where a 
small tributary (Waimala) from the east enters it. This tribu- 
tary rises in the neighbourhood of Nairibiribi, and its bed is 
choked with huge fragments of andesite agglomerate up to 40 feet 
in diameter. The actual bank is formed by a solid outcrop of 
light-coloured andesite. This is highly jointed; the main set of 
joints dip W.8.W, at 55% the others being rather irregular. 

The differences l>etween the districts on opposite sides of the 
stream are very marked. On the eastern side are immense hills 
of ‘andesite agglomerate rising for hundreds of feet in sheer 
precipices. To the west the country consists mainly of rather 

* Heights expressed thus were taken by means of a good aneroid barometer 

and corrected for sea-level by comparison with the official readings of the 
standard barometer at Suva, 
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low hills of soft “ soapstone ''-like andesite tufifs covered with low 
** reeds/' giving the hills a smooth appearance and a light 
yellowish-green colour. 

A little above this point a volcanic rock of a type not met 
with in the Waidina valley puts in an appearance. This is a 
hornblende andesite with well marked hornblende prisms. The 
shingle in the river is coarse and is made up largely of typical 
diorite and quartz diorite. 

The river does not very clasely follow the boundary of the 
agglomerate hills to the east, but in a general way it may be said 
to do 80. The banks are composed of bedded tuffs, mostly about 
horizontal, but often with very marked dips in various directions. 
The tributaries which enter the river come from the east, and 
•contain pebbles of andesite and andesite agglomerate. Much of 
the tuff is full of small but perfect augite crystals. 

The mountain Nabui (Plate xxvii., fig. 10) is about one mile 
from the river to the east. It appears with the glasses to consist 
of agglomerate, but this is by no means certain. Its marked 
columnar structure is rather suggestive of solid andesite, and its 
shape of a large volcanic neck. It was, for me, inaccessible, so 
the point had to be left undecided. A creek coming from the 
direction of the mountain brings down agglomerate (Plate xxix.^ 
flg. 12), solid andesite and fine tuff. 

Above this point the course of the river lies amongst the rugged 
agglomerate hills. The boundary of these hills sweeps away in 
a long curve to the west of north for a considerable distance 
from the point where the river leaves tliem. The boulders which 
litter the stream bed aro of large size, up to 4 feet in diameter, 
and subangular in shape, so that the plutonic rook may be in situ 
somewhere close at hand. Very possibly there is an outcrop to 
the west* 

• X did not notioe any considerable tributaries about this part of the 
river, though two are shown on the map. This is explained, perhaps, by 
the that the track cuts across one or two low spurs to avoid long bends in 
Ihe river, and the vegetation is so thick that it is impossible to see more than 
yard# in any direction. The largest diorite boulders appear to be on the 
western bank.. 
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Some distance above this point the bank of the stream shows a 
solid section of much jointed me]aphyre» which continues for a 
considerable distance. 

Just below the town of QaraM’ai there is a mass of am3^gdaloidal 
melaphyre with a decidedl}" greenish colour in mass. This rock 
contains well developed natrolite. Other outcrops of the same 
character can be seen on the other side of the town. These rocks 
and the preceding ones, which are almost certain, from lithological 
characters, to be lavas, have n distinctly ancient appearance as 
compared with any met with up to this point, except the diorite 
at Nasirotou. They are highly jointed, which the common 
andesites are not, with the exception of one at the junction of 
the Navua and the Waimala near ICorowaiwai. They are of 
very different mineralogical constitution, and they are much more 
highly acted on by atmospheric agencies, with formation of 
greenish decomposition products. No actual junction was 
observed, but it is probable that the beautifully fresh andesites 
lie on a denuded surface of which these jointed lavas (?) form a 
part. I feel sure that they are older^ than the andesites and 
associated rocks. 

The town of Nasau is situated at the junction of the main river 
with an affluent, the Wainibua. The former stream comes down 
from the north-west, and carries boulders consisting almost 
entirely of quartziferous diorite, though the quartz is only inter- 
stitial. The gravels of the Wainibua also consist of quartz 
diorite, but the quartz is more apparent macroscopically. 

At the village of Wainiveidro the quartz diorite or homblendic 
granite is certainly in dtn, though the sections are not very good. 
From the above-mentioned village an excursion was made to the 
summit of Korobasabasaga. There is no track, but we followed 
up one of the leading spurs to the saddle joining the southernmost 
and lowest of the five great summits with the next to the north. 


* The Section (Plate xxxiv.) shows that their point of outcrop is exactly on 
the slope joining NarunitorUau, Nadranlkula, Wai ni Vadu and Nasirotou, 
at all of which crystalline rooks ooour. 
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The moHt remarkable feature of the climb, which was very steep, 
was the complete absence of solid rock. Everything was rich 
soil, arising probably from the decomposition of the tuflF, of which 
the mountain is largely built. Not a single outcrop, nor even a 
loose piece of rock, was met with all the way to within 200 feet 
of the saddle, where the base of a great precipice of agglomerate 
is seen some distance away. Amither point worthy of note is the 
extraordinary **razor-backwr’ character of the ridges. Some of 
the leading spurs have al»solutely no flattening at the top, but 
slope down at steep angles to great depths on either side. The 
main backbone of the mountain is not more than a couple of 
chains wide. This razor-backed character of the ridges is verj^ 
marked all over the central part of the island, and tostifles to 
the great rapidity of subaerial denudation occasioned by the 
torrents of rain. 

The southern summit arises from the beu^kbone of the mountain 
as a column, roughly elliptical in shape, some 150 to 200 feet in 
average diameter, and bounded by perpendicular cliflfs at least 50 
feet in height. The actual summit is quite another 50 feet higher. 
The height above sea-level of the base of the column is 3025 feet 
(aneroid). 'Ihe rock of which this column is composed is a very 
coarse agglomerate. The groundinass is made up of comminuted 
fragments of the rock supplying the large fragments which are 
up to 6 feet in length. The rock is a beautiful hornblende 
andesite with finely developed prisms of hornblende. The cliffs 
bounding the ridge are apparently composed of similar rook. 
Time and weather did not permit of the examination of the other 
peaks, but their structure is certainly identical with that of the 
one examined, and there is no doubt that the whole mountain is 
a huge volcano, or rather a line of closely packed sister cones. 
The summits represent the consolidated fragmental materials 
which filled the funnels when activity ceased. 

Following up the Wainibua from the village of Wainiveidro 
no distinct exposures of granite are met with, but the soil has all 
the appearance of granite soil. At a point about 2^ miles above 
the village a solid outcrop of the rook in »itu is met with; it 
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forms a bar across the stream and gives rise to a small cascade at 
a point called Nadranikula (Plate xxx., fig, 13), The rock is much 
jointed but not very much decomposed. The main joints dip 
E. 66° S. at 65"; E. 38" N. at 73“; N. 3° W. at 80"; and E. 10" 
N, at 77° * 

The rock is a moderately coarse-grained holocrystallinemaHs of 
a light grey colour. In it quartz and felspar are both vei*y 
abundant. Hornblende is also largely developed, and biotite to a 
slightly smaller extent. Magnetite is present in normal quantity 
for a somewhat basic variety of granite. Under the microscope 
apatite and sphene also appear. The joint faces are coated with a 
little yellow decomposition product. This rock continues to out- 
crop strongly and continuously for a considerable distance. It 
makes rather rough country. From Nadranikula to the summit 
of the pass (Navunitorilau) is about four or five miles. No really 
solid outcrops occur for the last mile or so, but the rook 
undoubtedly continues, as decomposed outcrops are met with. 
The summit of the pass is 1290 feet above sea-level (aneroid). 

From this point another excellent view of Korobasabasaga (Plate 
X X viii. , fig. 1 1 ) and other similar mountains is obtained. The ridge 
of Navunitorilau forms the main divide between the Navua and 
Wainimala Rivers. The latter is the principal tributary of the 
Kewa. The northern side of the ridge is, like the southern side, 
composed of plutonic rocks. Theafe for the most part are repre- 
sented by quartz diorites. In places the rock, which is yellowish- 
white in colour, is so thickly spotted with nearly black basic 
secretions that one is tempted to coin the term ** leopard rock 
for it. The character of the outcrops in the bed of the creek 
which forms the track do not change materially for about five 
miles. 

At a point about one-quarter of a mile above the village of 
Nasava, the track crosses an alluvial flat. No outcrops ore seen 
for a similar distance the other side of the village, when an 


* The direction sad dip of the joints here and In other exposures is given 
in detail, as a oomporisonat some future time, when more data are available, 

may give some information as to direction of action of earth movements. 
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artificial cutting shows a marked change in the character of the 
rock. The rock exposed is a fine slaty quartzite of undoubted 
sedimentary origin. It is highly jointed; this phenomenon masks 
any very obvious contortions, so that in the short time available 
for my observations J could not trace any line of folding. For 
the same reason no detailed search for fossils could be made. 
The rock is an anything but promising one for such a purpose. 

The joints are very regular for short distances, but do not con- 
tinue to strike in the same directions in different outcrops. On 
the whole there is, however, a marked tendency for certain of the 
jointed planes to strike in a general north and south direction, 
though with variable dip. 

These jointed quartzites continue to outcrop at intervals all the 
way to the large town of Narokorokoyawa, a distance of more 
than five miles. Many good sections are obtained as the track is 
a made one, traversing the spurs of the hills instead of the river 
bed as is usuall}* the case. Narokorokoyawa stands on a very 
extensive alluvial fiat just l>elow the junction of the main stream 
with a large affluent coming from the east. The flat is about one 
mile long. After crossing it a new type of rock is met with. 
This is a moderately coarse-grained biotite granite, with very 
abundant quartz and some hornblende. No perfectly fresh speci- 
mens could l>e obtained, even in the road cuttings, but sufficiently 
undecomposed material for rock-section was procured. The petro- 
logical details of this rock will be described in Part ii. of this 
paper. Like all the other geologically old rocks met with, tlie 
granite is much jointed, though not to the same extent as 
the quartzites and quartz diorites described above. This rock 
Again forma a persistent outcrop and extends without interruption 
for about miles. Within the next mile and one-half several 
alternations of granite and quartzite occur, but no junctions are 
to be seen, as these points form lines of weakness and have, 
therefore, given rise to valleys. The track crosses these valleys 
too far below their heads to allow of the relations between granite 
and quartzite Iwing determined. 
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The quartzites outcrop strongly on the northreast bank of ihe 
river, opposite the town of Togicedra, and continue to a point a 
little past the town of Matainasou (altitude of river bed 300 feet 
[aneroid]) (Plate xxxi., fig. 14). Hence, for a distance of three 
miles, no solid out-crops are met with, but the very slippery 
nature of the path suggests soapstone-like tuffs again. Then 
sandy tuff is met with in gitu. 

Two miles below Udu, at the junction of the Wainimala with 
a large tributary, the Wailoa, there is a strong outcrop of highly 
jointed tuff with a well marked dip of 16“ towards N. 40" E, 
The dip joints are about vertical. A second set dip S. 13" E. at 
58" (Plate xxiv., fig. 6). 

The Wailoa (transl. « Black River) receives its name on account 
of the material composing its bed. The rocks are mostly vesicular 
olivine basalt, very, rich in magnetite, and the latter mineral 
forms the bulk of the sand. The steam holes in the lava are 
lined with zeolites. For about one mile above Udu the rocks 
consist of highly jointed, fine green tuffs of rather ancient 
appearance, but above this point the river enters high volcanic 
mountains. These are formed of basalt agglomerate, and are the 
source of the black gravel and magnetite sand mentioned above. 
They appear to extend for a considerable distance to the north 
and east 

Above the village of Nabuacada, miles up stream from Udu, 
quartz diorite again puts in an appearance, forming a rather 
limited outcrop on the right (western) bank of the stream. The 
basaltic mountains rise abruptly from the eastern bonk in preoi.. 
pices hundreds of feet in height. Again, at several points within 
the next five or six miles, quartz diorite is met with here and 
there. It occurs in the form of large angular boulders in the 
beds of small streams cutting through agglomerate in Bitu. This 
indicates the occurrence of the diorite in situ at no great distance 
amongst the high country away to the south-west 

This is the last point on the present section where plutonic 
rocks appear in situ in large masses. 
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From Vuniwaiwaivula to Kubumakita the track passes over 
hills rising to a height of 1550 feet (aneroid) above sea-level. 
These hills are composed exclusively of yellowish -grey soapstone- 
like tuffs. Near Nubumakita (1000 feet) these tuffs dip uniformly 
and at gentle angles in a general north-easterly direction, and 
exhibit very perfect sphheroidal weathering. These tuffs have a 
very wide extent over this part of the island, and form the 
predominant feature all the way to the north coast. 

At Nasoqo, nine miles (about N.W.) from Nubumakita, an 
interesting section is met with. About half-a-mile up the stream 
(head waters of the Wailoa) there is a marine conglomerate. No 
underlying rocks were observed, nor were granite or diorite 
boulders met with in the stream abore the point of outcrop of the 
conglomerate. The latter consists of a yello\\ i8h sandy base of 
tuOaceous origin, containing tin}' augites. Through this base are 
scattered rather sparsely well rounded pebbles up to four inches 
in diameter. Some of theee at any rate wnaist of quartz diorite 
fairly coarse in gram. The marine origin of the formation is 
proved by the occurrence of shells. Unfortunately these do not 
appear to be numerous, and I did not find many. Amongst other 
shells which I did obtain is an undoubted Conus, but too much 
damaged to determine specifically. The height above searlevel of 
this bed is 790 feet (aneroid). It is overlain by a fairly thick 
bed of fine, muddy, blue-grey tuffs estimated at about 50 feet 
thick. A short distance back from the stream, cliffs of coarse 
augite andesite agglomerate rise several hundred feet in height. 
Huge boulders of this agglomerate are met with in the creek. 
The rock is dark in colour, and distinctly more basic in character 
than the augite andesites of the southern portion of the island, 
though probably not quit© so basic as those near Udu mentioned 
above. The base is remarkable for containing, quite abundantly, 
fairly large and perfect augite crystals. 

Cutting through the grey muddy tuff overlying the conglome- 
rate is a dyke of basic rock. This is somewhat irregular in shape 
and direction, as might be expected from the softness of the 
intruded rock, but its occurrence is important as giving some idea 
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of the age of the volcanic rock in this area. This Nasoqo section 
is one of groat interest* 

On the western slopes of Tania ni Ivi, the highest mountain in 
Viti Levu (4555 feet, Admiralty chart), a typo of volcanic rock 
is met with different from anything oliserved up to this point. 
The rook in question is rather light bluish-grey in colour, but is 
shown by the microscope to lie comparative!}^ basic in character. 
It may be termed an andesitic olivine dolerite. The olivine, 
though not very abundant, is quite an important constituent. 

Tama ni Ivi consists very largely of tuffs associated with flows 
of lavas of the type Just described. The mountain, therefore, 
probably represents an old volcanic centre, but differs from those 
to the south, of which Korobaaabasaga (p. 472) may be taken as 
a type, in having an inconspicuous summit, and not being composed 
to any very noticeable extent of agglomerate. At Nadarivatu, 
distant alniut five miles in a direct line from the north coast of 
the island, still more basic rock occurs. It is dark in colour, and 
contains large idiomorphic crystals of augite, and comparatively 
numerous, though not large, olivines. It is a typical andesitic 
olivine dolerite. This rook forms a very extensive sheet, reaching 
for miles away to the west, and forming a veiy* marked and 
precipitous scarp about 2000 feet in height. What its geological 
relations are J was unable to determine. From the foot of this 
scarp the laud forms a comparatively even low-lying plain to the 
sea. This plain is dotted with conical hills whose /orm is 
exceedingly suggestive of partially ruined tuff-cones. Where 
sections are obtainable, tuffs are exposed whose dips run at com- 
paratively high angles (up to as much as 34**), and are very 
variable in direction. These facts seem in favour of the theory 
that the small coastal hills are largely craters. In one case there 
is apparently evidence of an extinct hot spring or solfatara, 

* Nora." The natives Informed me that ** laselsse occurs somewhere in 

the neighbourhood. This term is applied to almost any rather soft white 
rock, and may indicate that raised reefs occur there. I was unable to 
investigate this further. 
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The basaltic rock is leached out and bleached to a kind of compact 
** bathbrick.” This bleached material forms a sort of crater, but 
there is no native tradition of any golfataric or hot spring action. 
Close to the base of the mound on which this occurs, there is a 
good deal of broken-up milk}^ crystalline quartz, I was unable 
to determine its origin. A second hill, rather larger than this 
one, and distant about a mile from it, is said by the natives to 
consist of decomposed and bleached rock similar to that described 
above. For the last two miles to Tavua the road passes over the 
alluvials of the Tavua River to its mouth, thus completing the 
first section across the island from south to north. 1 1 is possible 
that the whole of this coastal strip may represent a subsidence 
area, and that the steep scarp which bounds it to the southwards 
may be due to an east and west fault, 

2. From Fadarivatu to Vai%ikara$a (South Coast), 

The return section from north to south w’as even more inter- 
fered with by adverse meteorological conditions than the first 
traverse. Starting from Nadarivatu, the road following one of 
the branches of the Sigatoka River traverses tine to medium 
tufis. Over wide areas these are practically horizontally bedded. 
Very numerous small and large volcanic cones, all more or less 
denuded, are dotted amongst these tufls. Where vents occur, 
lava streams and plugs are developed, and the asswiated tu^ 
beds dip at high angles. The dips constantly change in directiom 

In some places, e,y., at Nadrau, the lava sheets attain a great 
thickness, probably in the neighbourhood of a specially large 
vent, In the case mentioned, very marked prismatic structure is 
developed, but at other points the lava is vesicular and, in some 
cases, quite pumiceous (Plate xxxii., hg. 15). 

The rock is everywhere a typical basic augite andesite. The 
tuflfs are light in colour, and, as already stated, medium to fine 
in grain, and so fHable that few of them carry well. The finest 
of tliem exhibit small spheroidal weathering. The coarser ones 
are very remarkable for containing abundant ideally pedect 
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crystals of augite varying from submicroscopic individuals up 
half an inch in length. 

With the exception of the highly inclined members, which form 
part of actual cones, it is probable that most of the tuffs are 
submarine in origin. The uniform gentle dip (about N.W. at 
9*") over wide areas is difficult to explain on any other hypothesis. 
Actual evidence is available at Nadrau where the tuff under- 
lying the columnar andesite contains numerous shell fragments. 
I was unable to obtain any perfect specimens, but found one 
recognisable ear of a Pecten. A large fragment of coral, 
Goniastnm sp., was also found imbedded in the tuff' at an eleva- 
tion of 1290 feet (aneroid) alK>ve sea-level. 

Coarse agglomerates, similar to those met with so abundantly 
in the first traverse, are not at all extensively developed in this 
region. A great belt extends from Nadrau for some miles south, 
wards, but they do not form anything like so marked a feature 
as they do in the eastern portion of the island. 

Some distance north of Waisa there is what appears to lie a 
dyke of andesite 20 feet wide, cut through the tuffs. This dyke (1) 
is not straight, but forms about a quadrant of a circle whose 
chord is about east and west. The diameter of the circle is about 
half a mile. 

From this point to the large town of Waisa the tuff beds are 
again fine-grained, and almost level, the general dip being about 
N.N.E. at 3® to 1\ Just north of the town (Waisa) there is a 
patch of tuffaceous conglomerate containing rounded boulders of 
andesite (Plate xxxii., fig. 16). 

South of the town the character of the country changes. The 
place of the friable, level, and recent- looking tuffs is taken by 
hard greenish-looking tuffs, highly jointed and with obscure dips 
at high angles. These give place here and there to the recent 
soft 

About six miles south of Waisa, an affluent called the Nakabi 
enters the Sigatoka from the east. Amongst the gravels are a 
few well-worn pebbles of granite, but from the fineness of most 
of the material and the comparative scarcity of pebbles, it is 
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evident that the soft tuffs of the immediate vicinity must extend 
a long way to the east. 

Half a mile further south is the town of Nalaba. Just before 
reaching the town itself the path leads round a point composed 
of finely jointed slate. Bedding planes are obscure, but the 
jointing is highly perfect, though somewhat curved and irregular. 

The tributary just mentioned flows from the general direction 
of the old rocks described in the first traverse, and indicates that 
plu tonic rocks must exist between the quartzites of Narokoroko- 
yawa and the slates of J'Talaba. If the line so obtained indicates 
the axis of the ancient continental area, it will be seen to run 
approximately east and west. 

To the west the character of the country indicates a continua- 
tion of the hard ancient-looking tuffs for about two miles south. 
To the south-east the rocks are mainly soft tuff. After passing 
the hard rocks just mentioned the country is mainly built of soft 
tuffs all the way to Natuatuacoko. These form steep but rounded, 
grassy hills. These are intersected here and there by dykes. 

About five miles below Kalaba, at the village of Waibasaga, 
another group of hot springs occurs. Of these, I was able to 
visit only one. This rises in a hole in soft alluvial soil with no 
rock outcrop. The temperature is intermediate between those 
at Noseuvou, being Just too hot to keep one s hand immersed. 
There is no deposit nor vegetable matter, but gas bubbles rise 
fairly freely. There is a faint odour of H^S. A cold tributary 
of the main river flows within fifty yards of the spring. A second 
spring is situated about half a mile from the first. From native 
accounts the temperature must be considerably lower than that 
of the one visited. 

On the day after my arrival at Natuatuacoko I paid a hurried 
visit to some caves on the other side of the river. I could spend 
only a very short time there, as the ford was rapidly becoming 
impassable. The caves are situated in a bed of very tuffaceous 
limestone about 200 feet in thickness. This is covered by a bed 
o£ fine soapstone-like tuff forming a conical hill with very steep 
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sides. The summit of this hill is flat, and is formed by the last 
small patch of a l>ed of limestone 5 feet in thickness, containing 
numerous corak. This bed has an altitude of 510 feet (aneroid) 
above sea-level. 

From Natuatuacoko to T^ebaleba, the head of canoe-navigation 
of the river, there are reddish soapstone-like tuflfs with steep dips, 
probably due to folding. 

From the latter town to Rarayaka the journey was accomplished 
in a canoe on the heavily flooded river, so that geological obser- 
vations were out of the question. With the exception of a patch 
near Qaliraari, the rocks are all tuffs, coarse and fine. In parts 
the bedding appears extraordinarily twisted, and in some cases 
seems to be overfolded to form loops. This may possibly be 
spheroidal weathering, but, if so, the scale on which it occurs 
must l>e enormous, some of the loops being fully 30 to 40 feet in 
diameter. 

For several miles in the neighbourhood of Qalimari the eastern 
bank is formed by cliffs of hard white limestone, rising to a 
height of over 1000 feet above the river. In places, at any rate, 
this is highly silioified, as chalcedonic nodules are numerous. A 
chemical analysis of a portion of it, made at the Adelaide Uni- 
versity, shows that it is on the whole an exceedingly pure lime- 
stone, so that the silica must be very local. No dip could l>e 
observed from the river. Andrews (p. 13 of his Report) has 
described these limestones as dolomites, which they certainly 
resemble very strikingly. Analysis shows that tliey contain 
about 98% CaCO^. Andrews regards them os older than the 
upraised reefs of the Cuvu-Bigatoka area. 

From Rarayaka to the coast at Vatukarosa the rocks are all 
tuffs, agglomerates, and lavas. Along the coast the section was 
not continued on account of very bad weather. The collections 
made from Rarayaka onwards were unfortunately lost. They 
contained some very remarkable, bright green, hard tuff from the 
^outh coast 
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vi. — S ummary of Results. 

Th« general results may be summarised as follows : — 

For die most part the coastal portions of the island are com- 
posed of redistributed tu£P (soapstone), in terat rati fled here and 
there with calcareous formations of comparatively recent geological 
age, or else of geologically young lavas, tuffs, and agglomerates. 
These latter also extend throughout the high lands of the interior. 
At various points in the valleys of the interior there are isolated 
and, also in some cases, fairly extensive continuous outcrops of 
rocks enormously older than any of the aliove. Though such 
rocks were met with *w jiitn only in comparatively few localities, 
their distribution must be very wide, as is indicated by their 
almost universal occurrence in the river gravels. These facts 
point to the existence of a general platform of ancient rocks on 
the surface of which are built up innumerable volcanic cones, 
whose products as a rule overlap and effectually conceal the 
underlying rocks. If these older rocks consisted only of plutonic 
rocks, it might p>88ibly be argued that they represent the deep- 
seated portions of volcanic mountains which have been so exten- 
sively denuded as to have their very bases laid bare, in this way 
bringing to light the magma which bos solidified there under 
plutonic conditions. That this is not tlae case is proved by tlie 
fact that rocks of undoubtedly sedimentary origin, viz., quartzites 
and slates, also occur, in association with the plutonic rocks. Jn 
addition to them% and closely associated with them, there are 
abundant rocks of volcanic origin whose lithological features 
indicate that they are of great age. In every character they 
appear immensely older than the universal andesites. They have 
undergone extensive molecular rearrangement (showing traces of 
foliation with development of such minerals as cpidote) and 
-decomposition, and are highly jointed, while the comparatively 
recent tuffs lie unoomformably over them. 

It, therefore, appears that the geological formations of Viti 
Leva are divisible into two main groups. The first of these 
includes continental rocks of high but undetermined geological 
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antiquity. The second includes Tertiary to Recent formations of 
Tolcanic ^nd sedimentary origin. Between these there is an 
enormous hiatus. 

So far as I have been able to ascertain, rocks characteristic of 
continental areas have nowhere been mot with so far removed 
from large land masses. It seems probable, nevertheless, that 
Fiji forms part of an exceedingly ancient continental land mass. 
An argument against this theor}^ is the fact that great ocean 
depths are met with l>etween it and the nearest undoubted 
continental masses to the west, Xew Caledonia, and to the south, 
New Zealand. This difficulty is not, however, insuperable. 
That it is quite possible for an outlier of a continent to be 
separated from its parent mass hy deep ocean is proved by the 
case of Madagascar. This island, which is undoubtedly an outlier 
of South Africa, has been separated from the mainland by exten- 
sive “ Senkungsfelde which have produced the Mosambiquc 
Channel. This channel is quite as dema|xhough not quite so 
broad, as the sea which separates Fiji from New Caledonia. 

In the case of Madagascar, however, there is distinct evidence 
of extensive faulting on both sides of the channel, and again to 
the eastwards. Such a faulting has not been directly proved in 
the case of Fiji. 

A considerable thickness of Eocene beds has been deposited 
on the flanks of Madagascar and the opposite coast of Africa. 
If this series is continuous across the strait, it may very con- 
siderably lessen the depth of water. Between Fiji and New 
Caledonia such deposits would not l>e likely to occur to any 
great extent owing to the absence of large land masses from 
which sediment could be derived. 

The age of the separation of Madagascar from Africa is deter- 
minable between moderately narrow limits, but this is not at 
present the case in Fiji. 

The area must probably have been below sea-level during 
early geological time for the deposition of the material of the 
quartzites of Nasava and the slates of Nalaba, if these are marine 
in origin. How long this condition lasted it is impossible to 
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determine. Then came an extensive elevation by which the 
formations were brought above Mea-level, plicated, metamor- 
phosed, and weathered. This period, too, must have extended 
over an enormous time during which the land was denuded to 
its very roots ho that plu tonic masses of granite and quartz 
diorite were laid bare. Most of the sedimentary formations 
were completely swept away. Then probably followed the separa- 
tion of the outlier from the main continent. An extensive sub- 
sidence of the Fijian area to the extent of at least 1 300 feet then 
took place, as is proved by the occurrence of fossiliferous tuffs at 
Drau (1290 feet) and Nosoqo (800 feet). At the latter place the 
shells are associated with a tuffaceous conglomerate containing 
large water-worn granite pebbles (up to 4 inches in diameter), 
and therefore probably of the nature of a basal (?) conglomerate. 
Since then there has been an oscillation in the sea-level, but on 
the whole with a tendency towards positive motion of the land. 
Andrews has shown that this elevation is very marked in the 
islands of the Lau Group, viz., Cikobia-i-ra 630 ft., Tuvuca 800 ft., 
Vatu Vara 1050 ft., and Yacata 840 ft. In the Yasawos an 
elevation of 800 feet is recorded. 

vii. Compakisobs and Conclusionh. 

From the fact that rocks such as granite, diorite, and other 
plu tonic eruptive rocks, and sedimentary formations such as 
schists and slates occur, with few exceptions, onij' on continents 
or on islands whose geological connection with continents is 
obvious, the theory of the “Permanence of Ocean Basins and 
Continental Areas has arisen. This theory is still further 
supported by the fact that, with a few exceptions, islands rising 
from great ocean depths are composed of volcanic rock, organi- 
cally formed limestone, or a mixture of the two, like Christmas 
Island in the Indian Ocean. 

The special interest which attaches to the geology of Fiji 
arises from the fact that it is one of the most marked, if not the 
most marked, exception to the rule above stated. Of the neigh- 
bouring islands to the east, Eua in the Tonga group is the only 
31 
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one where any trace of pi u tonic rock has been discovered, and 
here it was only in the form of inclusions of fragments of red 
garnet, tourmaline, and “uralitized gabbro’^ as already described 
(p. 4G1) floated up in lava, probably from great depths. 

To the west the case is different. On several islands of the 
New Hebrides group continental rocks have been found. Com- 
paratively little is known of their occurrence, but at Malicolo* 
and Spiritu Santo gneiss and crystalline limestone have been 
found, and at Aneityurn serpentines like those of New Caledonia. 

The continental origin of the latter island is undoubted, con- 
taining, as it does, extensive areas of gneiss and various schists, 
sedimentary formations containing Palaeozoic or Mesozoic coal, 
and serpentines and peridotites. 

The Solomon Islands, according to Guppy, f contain extensive 
areas of quartzites and schists. Thanks to the kindness of Mr. 
Milner Stephen, of the Pacific Island Trading Co., Ltd., I have 
been able to examine a small collection of pebbles from the 
Solomon Islands. These were collected by agents of the above 
Company, mainly, I believe, from the gravels of the rivers. The 
most important specimen was a very small one of coarse horn- 
blendic gneiss from Thousand Ships Bay in V ulavu. Others were 
limestone, recalling the Qali Mari limestone of Fiji, from Guadal- 
canar and Ysabel; jasper from Guadalcanar and Vulavu, and 
green tuff from Vulavu. 

New Guinea, Borneo, Java, Sumatra, and in fact all the larger 
islands comprising the great archipelago stretching from Australia 
to Asia are built up largely of rocks of undoubtedly continental 
origin. 

To the south of the Fiji group lie Norfolk Island, Lord Howe 
Island and New Zealand, The two small islands do not contain 
continental rocks. 


* Levftt, D., iaZmbaug E.N. "IteiNoaveilesHsbrifles,’^ Pajris«Nanoy, ie9(k 
pp. ISCMSy. 

t Guppy, ** The Solomon Islands, their Geology, General Features,” 
Lond., 1887. 
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New Zealand may almost be regarded as a continental area by 
it«el£» since, according to Hutton,* “sedimentary rocks are repre- 
sented of nearly all ages, from Archaean upwards, and all but the 
lowest have yielded fossils, in some places abundantly. . . . 

Metamorphic and eruptive rocks of nearly all kinds/’ 

If we compare the region under consideration with others in 
the world, we meet with certain marked points of similarity, but 
at the same time the south western area of the Pacific is unique 
in many of its characteristics. 

One of the areas which may be mentioned for comparison is 
the gap between Nordi and South America, with its included 
islands. Of the West Indian Islands practically all the larger 
ones contain continental rucks. In the Lesser Antilles, according 
to Spencer,! no ancient rocks come to the surface. Trinidad is 
different, its relationships l>eing distinctly continental. The 
channel which separates it from the mainland of Sputh America 
is only 36 feet deep. Continental rocks appear in the island. 
They are represented by crystalline schists, sandstones, shales, 
along the northern side of the island. The shallow submarine 
plateau, upon which Trinhlad stands, runs northwards towards the 
•chain of the Lesser Antilles, and round by way of the Greater 
Antilles to the middle part of the Central American Isthmus 
and also to Florida. It forms an almost continuous ridge crossed 
in places deep furrows, but nowhere as much as 1000 fathoms 
in depth. Enclosed by this submarine plateau are three large 
areas of deeper water, the largest of which is the Carribl>ean Sea, 
with depths ranging over 2000 fathoms. 

In the case of Madagascar we have another very interesting 
comparison. The island forms an undoubted outlier of the 
African Continent. According to SnessJ it is built up of a core 


^ Q.LG.S. xlL {imu p. 191. 

^ t “On the Geological and Physical Development of Dominica/^ &o. 

Ivill. (I9n2)t p. Ml. And “Oa the Geological anti Physical 
l>svelopment of Barbodoes/* fto. Ihid, p. 345, 

t Has AntUts der £rde.'* Vol. i. p. 53), ct 
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of heavily faulted cry«ta]lin© rocks, upon the flanks of which 
marine sediments of Mesozoic and Eocene age have l>een laid to 
a considerable thickness. The Mozambique Channel fonns an 
immense *‘Senkungsfe)d,” a huge slice of the earth^s crust which 
has been let down by a series of trough faults. On the island of 
Madagascar the aggregate throw of these faults on the eastern 
side of the island amounts to 1 200 meters. Marine strata of 
Cretaceous age have been let down by the faulting^ proving that 
the crustal movements are Post-Mesozoic in age. 

In the case of the South-Western Pacific area, we have several 
points in contrast to those mentioned above. In the first place, 
the distances between the islands are much greater than in the 
West Indian area, and the intervening depths are very consider- 
able. In the second place, the existing land masses are very 
insignificant when compared with the bulk of Madagascar. 

The first consideration is, to my mind, the more serious, 
involving as it does the question of the permanence of the ocean 
basin in the area to the west of Fiji. 

It has been suggested that the occurrence of granites and other 
plutonic rock in Fiji might be explainable on other than a 
continental hypothesis, by regarding them as having been 
injected during late geological time into a mass of volcanic 
material built up from the floor of the deep ocean; an ordinary 
oceanic island, in fact. This leaves out of consideration the exten- 
sive quartzites which occur on the island. 

The evidence as to the age of the granites is also fairly con- 
clusive. On lithological grounds, the age of the rocks in question 
seems to be great. They are so intensely jointed, and show' so 
many evidences of great earth-movement. Of course, strain- 
structures do not necessarily indicate very high geological 
antiquity, as is evident from the occurrence of Mesozoic schists 
in the Alps. In the latter case, however, we have to deal with 
an area where great folding has taken place in late geological 
time, and, at present, we have nothing to justify the supposition 
that intense erogenic processes have been going on in the Fijian 
area. 
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Still more conclusive evidence of the age of the granites is 
afforded by the section at Nasoqo. Here, at a point of over 800 
feet above sea-level, there is a tufPaceous conglomerate containing 
well worn pebbles of granite cLssoeialed with Tertiary fossilH. 
This proves conclusively that the granite must be at anj^ rate 
Pre- Tertiary, and probably much older. This fact is of extreme 
importance. 

As already stated, the great objection to the continental theory 
is the depth and extent of the ocean between Fiji and the nearest 
considerable area of continental land. This objection is to a 
certain extent answered by the fact that there are numerous 
instances in which the earth *s crust can be proved to have under 
gone movements sufficient to account for the great depth of water 

In the case of the great Uinta Fold of Colorado, White* 
estimates the total vertical displacement at 28,000 feet. 

In the case of Madagascar, above cited, ther Mozambique 
Channel, with a depth in parts of over 2000 fathoms, has been 
proved to be the result of a series of trough faults. 

The Great Rift Valley of Africa may be taken as still another 
instance of a slice of country which has been let down by a series 
of parallel faults, the aggregate displacement being 4000 to 5000 
feet. 

Coming nearer home, the great coal basin under Sydney affords 
a magnificent instance of the flexibility of the earth’s crust. 
According to the section given by Professor David, f the subsidence 
in this area amounts to at least 7000 to 8000 feet. 

In the South Wales Coalfield there is a series of fresh water 
coaltbearing strata which reach a maximum depth of 12,000 feet. 
As these strata were formed at the earth’s surface, we have here 
evidence of a depression amounting to 2000 fathoms, 


* White, 0. A., *‘On the Geology and Physiography of North-Western 
Oolorado and adjacent parts of Utah and Wyoming.'* Ann. Rep, U.S. Geol. 
Survey, ix., p. 696. 

t Prea. Address, Joarn. Roy, Soo. N.S.W., xxx,, 1896. 
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In the German Coalfield the thickness of tlie coal measures i» 
given by Geikie as 20,000 feet. 

These instances serve to show that movemenlH of the earth’s 
crust have taken place, quite sufficient in magnitude to account 
for the total depth of ocean between Fiji and New Caledonia or 
New Zealand. 

Assuming that the continental origin of Viti Levu may be 
regarded os proved, it remains to point out what are its relations 
to the adjacent continental areas, the cause of its severance from 
them, and the time at which a separation took place. These 
questions cannot be answered satisfactorily at present. Ho far as 
I am able to ascertain, the rocks collected by me do not exhibit 
a marked similarity to those of either New Zealand or New 
Caledonia. 

According to Suess,* (on the authority of Hutton, lor. for 
New Zealand) two axes of folding can be traced in each area. 
In both cases the axis of tlie most ancient rocks is N.E. and 8.W. 
In the case of New Caledonia* a N.E, line will pass very close to 
Fyi. The axis of folding in Viti Levu cannot be determined 
with the data at present available, as the number of observations 
on jointing is insufficient. I have the information upon hearsay 
that the rocks of Vanua Levu are similar to those of the larger 
island, and from the relationship between the two land masses 
this is more than probable. If, then, the general trend of Viti 
Levu and Vanua Levu represent roughly the axis of folding of 
the ancient rocks, the latter must run in a general E.N.E. and 
W.8.W. direction, and, therefore, more or less in the same direc- 
tion as that in New Caledonia. Though this evidence is rather 
slender, it is by no means improbable that future investigations 
will show that Fiji is structurally connected with New Caledonia. 

When we come to consider the question of the method of 
separation of the two land masses, two hypotheses are possible, 
Either the intervening area has been droppe^l bodily by a series 


Q.J.G.8. xU., p, 101 0 t iteq. 
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of faults, as iu the formation of the Mozambique Channel, or may 
have formed a wide synclinal fold without dislocation. 

In the case of Madagascar, definite faults have been traced and 
measured. That no such faults have been observed in Fiji does 
not definitely prove that they do not exist. It is quite possible 
that if great faults have been formed, denudation and cutting 
back of the coast line may have completely hidden their traces. 
Additional detailed work may reveal their existence. 

As stated above in the Summary of Results, there is reason to 
believe that Viti Levu consists of a core of very ancient, perhaps 
Archaean rock, surrounded and partially covered by marine 
deposits of Tertiary and Recent Age, and Cainozoic lavas. So far, 
no traces of Palaeozoic or Mesozoic formations have been observed. 

This structure may be explained in various ways. The area 
may have been one of prolonged and continuous subsidence since 
very early geological time. It is conceivable that all the geological 
formations from Cambrian to Tertiary may have been deposited 
in orderly sequence upon a basis of Ai’ohaean rocks which were 
slowly sinking. 

If such an event were to happen, denudation would be con- 
stantly reducing the bulk of the ancient continent, whose borders 
would also shrink as it became submerged. For these reasons the 
amount of material entering into the composition of each forma- 
tion will be constantly on the decrease, and the tendency would 
be to fill up the sea with sedimentary deposits so as to keep 
it approximately the same depth throughout, but to have an 
ocean becoming constantly deeper as time went on. Abundant 
evidence has been brought forward to prove that an elevation 
amounting to at least 1290 feet in Viti Levu, viz., at Drau, and 
as much as 1050 feet at Vatu Vara has taken place since Tertiary 
time. This elevation would not be sufiioient to bring to light the 
older formations. 

It Is very unlikely that such a movement would be continuous. 
It would no doubt be oscillatory, but with the general tendency 
towards dept^sion of the land, and the nett result a considerable 
subsidence. 
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An alternative hypothesis is that the area may have V.)een one 
of continual elevation, denudation about keeping pace with the 
uplift. In this way various marine formations would l>e laid 
down throughout geological time, but as (juickly as they were 
raised above sea-level they were denuded and so no trace of them 
left Then a subsidence took place earl}^ in Tertiary time which 
permitted the formation of tlie various marine Tertiaries. Within 
recent times uplifts have taken place as indicated above. 

A third explanation is the one accepted by Wiclimann (20), 
namely, that after the formation of the sediments of Pre-Cambrian 
or very early Palieozoic age, the area became a land-surface and 
remained so during the whole of Paltt?ozoic and Mesozoic time. 
Then a subsidence permitted the deposition of the Tertiaries, 
and the final uplift followed as above indicated. 

Any of these hypotheses explains reasonably the structure as 
we now find it, but there are certain objections in each case. 

To my mind, the first theory is the most probable, namely, 
that the area has, on the whole, been one of prolonged subsidence. 
That we should have such a continuous subsidence as this idea 
calls for, is certainly somewhat difficult to account for. 

In most cases with which I am familiar, wliere a prolonged 
subsidence has taken place, it has not, at most, lasted for more 
than three or four geological periods without very strong uplifts. 

If, however, we accept the great principle which underlies the 
theory of the permanence of ocean basins, namely, that the 
general tendency is for the ocean basins and the continental 
areas to become more marked — that is, for the oceans to become 
deeper and the continents higher with increasing age— the diffi- 
culty, to a great extent at any rate, vanishes, as we have to deal 
with an area lying between the great oceanic area and the great 
continental mass, but rather towards the former than towards 
the latter. 

, In the case of the second theory, we are met by several objec- 
tions. If the area has been one of average continuous elevation 
it should be one of continuous peripheral growth, but such does 
not appear to be the case. 



BY W. G. WOOtNOUGH. 


493 


Again, even taking into account the very rapid degradation 
which muBt go on under the heavy rainfall of the tropicH, it is 
improbable that the Paleozoic and Mesozoic strata would be so 
completely removed as to leave no trace of their former existence. 
We should expect, at least, to find traces of them as pebblea in 
the conijIomeraUBt but thin t« not the case, thoui/h, as we have neen, 
pebbles of the older rocks are met with. 

If the area had been a stable land surface for an enormous 
period of time, as suggested by Wichmann, there should be a 
continental shelf of vast size, but the contour of the ocean floor 
does not appear to afford evidence of one at all comparable with 
what we should expect. 

On the other hand, the subsidence theory accounts completely 
for the entire absence of Mesozoic and Palaeozoic formations, for 
the very small size of the land area, and for the depth of the 
ocean in its vicinity. If this theory l)e the correct one, we are 
forced to the conclusion that the final separation of Fiji from the 
AustrabPapuan Continent must have taken place at an extremely 
remote date. 

It thus appears that the geological evidence is entirely in 
accord with that derived from biological observations, of which 
a brief summary has been given (p. 458). For a fuller of 

the biological evidence, see the papers by Hedley, Ortmann, and 
others. These will show that all the evidence so far collected 
tends towards the same conclusion, but they also indicate what 
a vast amount still remains to be done in the field of biological 
as well as geological research in this most interesting and 
important region. The work lies at our door, and it is for the 
scientific workers of Australia to throw light on those points 
which are still shrouded in darkness. 

viii. — B ibuography. 
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EXPLANATION OF PLATES. 

Plate xxH. 

Fig. I. — Raised Reef (in which Carchttrodon teeth (fig. 3) occur) capped by 
“ Soapstone^*; Walu Bay, Suva. 

Fig. 2.»-Conglometat6 Bed at Base of raised Reef, Walu Bay. 

Plate xxiii. 

Fig. 8 . — Ourcharodon tooth from raised Reef. 

Fig. 4. — The Great Dyke of Devo near Nasirotou, Lower Waidina River. 
The view shows the western face considerably foreshortened. 

Plate xxlv . 

Fig. 6.-->Buki Levu from the south. The photograph brings out the 
difference in shape and vegetation between portions of the country 
composed of hard Volcanic Agglomerate (the high hills to the 
left), and other portions composed of ** Boapstone*' (the undulating 
country to the right). 

Fig* 6.-* Jointed Tuffs; Walloa River above Udu. 

Plates xxv.-xxvi. 

Figs. 7*8.— Panoramic View of Range of Volcanic Mountains on Upper 
Waidina, Voma on the extreme left hand. Only the western flanks 
of Voma appear in the picture, as the third Plate, a direct view of 
that mountain, was a failure. 

Plate xxvil. 

Fig* 9*— Namulowai, a thimble-shaped Mountain about 250 feet high; Upper 
Waidina. 

Fig* 10*-^Xabui, a high Volcanic Mountain on the Kavua River. 

Plate xxviii. 

Fig* 11*— Korobasabasaga from the Pass of Navunitorilau. The Mountain 
in the distance with the steep face is Nabui (fig. 10). 
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Plate xxix. 

F’ig. 12. — Huge Boulders of coarse Volcanic Agglomerate, Kavua Hiver, 
illustrating both the Character of the Agglomerates, and the wonder- 
ful Transporting Power of the Streams. The smaller Boulders, on 
which the man in the centre is standing, are Diorite. This point is 
10 or 12 inilcR at least below Wainiveidro. 

Plate XXX. 

Fig, 13.— Quartz Diorite in aitu ; near the Head of the Wainibua (just 
above Nadranlkula). Hocks in foreground show jointing. 

Plate xxxi. 

Pig. 14.— Quartzites and Slates, Wainimala River at Togicedra. 

Plate xxxii. 

Fig. 15.— Prismatic Andesite; Drau, Upper Sigatoka River. 

Fig. 16. — Level- bedded Marine Tuffs; BuaLevu, above Waisa, Upper Siga- 
toka River; about 1000 feet above sea-level. 

Plate xxxiih 

Geological Sketch Map of Part of Viti Levu. The Topography of the 
Map is only approximately correct and, in some instances, is certainly 
wrong. The boundaries of the various Geological Formations are only 
roughly shown. 

Plate xxxiv. 

Geological Section of Vlti Levu along the lines A B, C D, E F. The 
Section is highly generalised, and represents the ideal structure of the 
country. 
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Mr. J. J. Walker exhibited well-preHerved specimens of 
AnmpidfH {Anattpin) fa»manico, Thomson, a fresh- water shrimp 
found in creeks and pools on Mount Wellington, Tasmania, and 
adjacent mountains, at an elevation of 4,000 feet. Also as bear- 
ing upon the question of the affinities of EnHchf^mon 
discussed at the April Meeting, Mr. Walker called attention to 
Sir George Hampson’s account of a second member of the Family 
Euschemonido' from Zuiuland, in Part i. of tlie Trans. Ent. Soc, 
Lend, for 1903, received by a recent mail. 

Mr. Froggatt showed a fine series compriHiiig examples of all 
the known species of the Neuropterous genus PHtfchopHis^ in 
illustration of his paper. 

Mr. Turner exhibited more than 100 species of plants from the 
Barling country in illustration of his paper. Also portions of 
shrubs of about a dozen western species raised from seed and now 
well establisheil in Hyde Park. On the motion of Dr. Norton a 
vote of thanks was accorded to Mr. Turner for his interesting 
paper. 

The Kev, W. W. Waits called attention to Mr. E. S. Balmon’s 
successful effort [Britten’s Journal of Botany, January, 1903] to 
unravel nomenclatural intricacies in the case of the moss described 
by Sohwaegriclien in 1842 under the name Barhula mnioidm^ but 
which must now be transferred to the genus Calypfopogo^i, In 
Part i of the ‘Census Muscorum Australiensium,’ A mnioides is 
not recognised; but, under Tortula^ both the species crujHita and 
WUkelfnii are retained. In future these two must apparently be 
merged in CcAyptopogm mnioidem (Schwgr.), Broth. In his 
‘ Bryales/ Brotherus gives all the species reviewed by Mr. Salmon, 
via,, C, mnioideg (Schwgr.), criapatuhis (C.M,), Hookeri (R.Br.), 
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crispatm (Hpe.), and Wilhdmii But he partially antici- 

pates Mr. Salmon 8 conclusions by saying that all these species 
were closely related to C. mnioidea, and would probably, when 
fuller material came to hand, be referred to that species. 

He also submitted for record the following list of twent 3 '-seven 
Lichens from determinations by Dr. Bouly de Lesdain of 
Dunkerque 

Cladonxa hacillaris^ Nyl.; Emu Plains, Nov., 1900. 

,, cervicomisy Floerke; Richmond River, Aug., 1900. 

,, degmiermui^ Floerke, var.; Maitland, Dec., 1900. 

„ deganttila^ Mttll. Arg.; Emu Plains, Nov., 1900. 

,, ejiayitia^ Nyl.; Richmond River, Aug., 1900. 

„ furcaf^y var. pinnatay Wainio ; Richmond River, 
Aug., 1900. 

„ pitpreay Fr., var.; Richmond River, May, 1901. 

,, mhcario»ay Nyl.; Newcastle, Dec., 1900. 

Leptogmm tremelloidesy var. az%i,r€umy Nyl.; Richmond River, 
1900. 

Parmelia caperatay Ach.; Richmond River, July, 1900. 

„ cetratay Ach.; loc. ?. 

„ compersay Ach.; Richmond R., 1900; Goulburn, 1901. 

„ „ var.; Richmond R., 1900; Goulburn, 1901 

„ „ a form very special, approaching the var. 

strigomy Mttll. Arg.; Rocky Hill, Ooul- 
burn, March, 1901. 

Phy»cia chryaophthalma\ Hinton and Goulburn, 1900-1901. 

H „ VB,T, fornicatay Mttll. Arg. (Xanthfiria 

}mrutuiay v. var, apinuloBay Mttll Arg. 
olim), 

Eamalina calicaria (a little doubtful); Richmond River, Aug., 
1900. 

„ fraxinea\ E. Maitland, Dec., 1900. 

Ricaaolia coriaeeay Nyl; Richmond River, Aug., 1900. 

Sticta CoUmoiy Babingt.; Richmond River, 1900 and 196l. 

„ latifronBy A. Rich.; Richmond River, Sept., 1900. 
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Uitma ceratina^ Ach.; Richmond River, Oct, 1900. 

,, ddst/papifj Ach.; loc. ? 

„ dichotoma^ Fr. (1); Richmond River, July, 1900. 

,, hirta; Richmond River, July, 1900. 

,, loTi(ji$8ima (?); Richmond River, Aug., 1900. 

„ poUothrix^ Kreinph.; E. Maitland, Dec., 1900, 

,, trichodea, Ach.; Richmond River, May, 1900. 

Mr. Watts also' exhibited a collection of North American 
ferns, including some rare and beautiful forms. 


WEDNESDAY, JULY 20 ru, 1903. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, July 29th. 1903. 

Dr. T. Storie Dixson, President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 19 Vols., 70 Parts or Nos., 5 
Bulletins, 7 Pamphlets, 3 Miscellanea, and 1 Map, received from 
49 Societies, 4&c., and 1 Individual, were laid upon the table. 
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THE CONTINENTAL ORIGIN OF FIJI. 

By W. G. Woolnotjoh, B.Sc., F.G.S. 

Part II. 

Pktrogbaphioal Dbsoriptions of Typical Rocks. 

(Plates xxxv.-xxxvi.) 

Synopsis. 

PAQE 


Granite (Narokorokoyawa) 601 

Quartz Diorlto (Nadranikula^ Wainibaa) 606 

Diorite (Navua Biver at Kakorowaiwai) 610 

Quartzite (Togicedra) 614 

Augite Andesite (Kamulowai) 615 

Pyroxene Andesite (Voma, Upper Waidina River) ... 620 

Hornblende Andesite (Buki Levn) 625 

Hornblende Andesite (Korobasabasaga) 529 

Olivine-bearing Andesite (Tama ni Ivi, Mt. Victoria) 638 
Porphyritic Basalt (Nadarlvata) 686 


In the first part of this paper a sketch of the geological structure 
of Viti Leva has been given, and reasons advanced to prove the 
theory that this portion of the Fiji Group is not a typical oceanic 
island, but a remnant of the great Australian-Papuan Continent 
which in former geological time must have had a considerable 
extension to the eastwards of its present boundaries. 

In this portion of the paper certain of the rocks collected are 
petrograpbically described in considerable detail. I have de- 
scribed thus only a very small part of my collections, but I have 
selected those rocks which are typical. I very much regret that 
the work must be regarded as incomplete from the absence of 
chemical analyses. I have been so situated that I have been 
unable to make these myself, or to have them made for me^ The 
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one which doeH appear was made by Mr. D. Mawson, B.E,, and 
Mr, Htwldard at the Sydney University, by kind permission of 
Professor Liversidge, and with tlie assistance of Mr. Schofield, 
A.U.S.M., F.C.8., ai\d to all these gentlemen my best thanks are 
due and are hereby gratefully rendered. 

Throughout the greater part of the investigation I have l>een 
hampered by luck of a suitable microscope and accessory apparatus, 
as the laboratory of the University of Adelaide is only in its 
infancy. This and the fact that illness and the great 
amount of routine work in arranging the curriculum in w^hat is 
practically a new course at the above University liave made great 
demands upon iny time, must be my excuse for any gaps which 
o<^cur in the work. I trust that those which do occur will not 
seriously interfere, with the accura<;y or completeness of the 
descriptions. 

Granite ( Narokorokoyawa). Plate xxxv., fig. 1. 

Macroscopic characters, — Specific gravity *2'6G. The rock is 
mcKlerately coarse in grain, and consists of a holocryslalline mass 
of clear quarU, milky-white striated fels])ar, black biotite, and 
dull black grains of hornblende, witli a little magnetite here and 
there. 

As a whole the rock has undergone a considerable amount of 
alteration, both from crushing and from chemical change. It 
was very ditficult to obtain material sufficiently undeco in posed 
for the preparation of thin sections, even though a considerable 
amount of blasting has been done in the making of a road. 

The mechanical strain to wbicli the rock mass lias been sub- 
jected is expressed by the strong development of cleavage planes, 
etc. In the field an obscure foliation is apparent, but it is not 
at all marked in hand specimens. 

Microffcopic characters , — In thin section the rock is seen to 
possess a typical hypidiomorphic granular texture of rather coarse 
grain. The pressure to wdiich the rock has been subjected is 
expressed microscopically by the shattering of the component 
minerals, and by the development of optical anomalies. These 
32 
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effects will be more fully noted as the component minerals are 
described in detail. 

Quartz is fairly abundant in large grains, in some cases inter- 
grown with one another. These have roughly parallel cracks 
running through them and passing without interruption from 
one grain to another, thus repeating on a microscopic' scale the 
macroscopic jointing of the r<#ck. Jireaking up of grains into a 
mosaic is very marked. In some cshck this affects the whole 
grain, but usually it gives rise to a periplieral zone only, surround- 
ing an unbroken nucleus. Even where the grains are not 
shattered, the heavy mechanical strains they have undergone are 
evidenced by unduiose and shadowy extinction in jtarallel polarised 
light, and by breaking up of the black cross in ermvergent light. 

Unindividualised inclusions are abundant, both gas and liquid. 
The latter frecjueutly show bubbles which exhibit spontaneous 
movement. The arrangement of these inclusions in lines is not 
very marked. 

Felspar is the most aVmndant constituent of the rock. It is, 
on the wdiole, fairly fresh, though incipient decomposition is 
noticeable, and the formation of kaolin has soinetirnca proceeded 
to a considerable extent. A little of the felspar must be referred 
to ortboclase. Tt is untwinned, and has a refractive index lower 
than that of (piartz and the dominant felspar. It occurs in 
perfectly granular individuals of small size, scattered through 
the rock, and is with difficulty distinguished from quartz. By 
far the greater part of the felspar is plagioclase. It occurs in 
subidiomorphic to granular individuals averaging abtmt 2*5 ram. 
in length. These have suffered considerable mechanical deforma- 
tion, resulting in bending and faulting of the tw’in lamellae. The 
cleavages appear as sharply defined cracks which the crushing 
has rendered very numerous. 

In polarised light the very fine lamellte, twinned after the 
albite law, are practically universal. Following the absence of 
twinning in the ortboclase, Carlsbad twinning is very much rarer 
than usual, Lamellte, following the pericline law, are, liowever, 
relatively more abundant, giving rise to a “ grated structure. 
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The erunhing of the rock lias given rise, as above noted, to mole- 
cular movements in the felspars, and tlje resulting abnormal 
extinctions make optical determinations of the felspar very 
dithcult. A larg(i number of very satisfactory measurements in 
sections from the zone perpendicular to (010)* gave 20^' as the 
maximum. 8ectioj»s parallel to (010) are l»eautifully zoneil, 
the zoning indicating the existence of many more crystallographic 
forms than are shown hy the present boundaries of the crystals, 
even where the latter are well enough developed to be recog- 
nisable. The (001) cleavage is sharply defined, and the (110) 
parting is indicated })y the arrangement of decomposition pro- 
<lucts, thus enabling the secti^vn to be oriented. The extinction 
angle varies from 0^^ to - 2*^ for the outer zones to- 14^’ for tin' 
central portions. These extinctions agree in indicating tliut the 
felspar varies from basic andesine in the centre to olig<Kdase at 
the peripheiy. 

In agreement witli this determination are the facts that the 
refractive index of the peripheral zones is in all cases lower than 
that of quartz, while that of the central nucleus is in all cases 
higher. 

Interpositions are not very numerous in the felspar. The 
principal individualised forms are small acicular prisms of apatite 
which range down to ultramicroscopic dimensions. The larger 
individuals do not appear to possess any regular arrangement, 
but the smaller ones seem to lie with their long axes parallel to 
the crystal faces as indicated by the zones. Tliere is a little 
magnetite in grains and crystals, but this is not plentiful. 

In the more undecomposed parts the felspar contains fairly 
numerous unindividualised inclusions in the shape of liquid and 
gas-cavities, the former with rapidly moving bubbles. 


* The measurements of the felspars throughout the whole of this investiga- 
tion were carried out according to the methods elaborated by M. A. Michel 
li^vy in his “Etude sur la Determination des Felspath dans les Plaques 
Minces " (Paris, 1894-18B6). 
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When the felspar is considerably decomposed, the liquid dis- 
appears and the cavities become indistinct among the decomposi- 
tion products. Though still fairly fresh, the felspars have 
suffered a certain amount of decomposition. This has given rise 
to a fair amount of kaolin in tufts and grains. The alteration 
has in some cases gone on most rapidly along tlie cleavage cracks, 
but is by no means confined to them. Cracks are common in the 
mineral which owe their origin to the increase iii hulk of the 
materials during the process of alteration and hydration, and 
such cracks are injected with the resulting products. The kaolin 
is especially abundant along the(llO) parting in sections parallel 
to (010), In addition to the kaolin, there are developed, here 
and there, small quantities of calcite, and light yellowish-green 
epidote. These are entirely confined to the central more basic 
portions of the felspar. The epidote occasionally forms small 
crystals, but is usually in the shape of irregular grains set in a 
matrix of lower refractive index, composed largely of calcite. 

Of the ferromagnesian minerals biotite is the clnef. It occurs 
in large irregular patches about 175 mm. diameter. These 
exhibit in a very marked manner evidences of the intense strain 
to which the rock has l^een subjected, in the bending, faulting 
and fraying out of the plates. Colour and pleochroism are quite 
normal, a « golden-yellow, b «« c very dark brown. 

Absorption: c = b»a. 

Wlien the principal plane of the polariser is parallel to the 
cleavage, the mineral is practically extinguished. 

The biotite has suffered considerably from decomposition. In 
almost every section parts of the edge have become greenish in 
colour, with loss of intensity of pleochroism, though the latter is 
still strong in grass-green and straw-yellow tints. The double 
refraction of this decomposition product is very weak indeed; in 
fact, some sections are practically isotropic ; most show the 
characteristic azure interference tints of the chlorites. 

All stages of alteration can be traced, from a mere slight 
bleaching of the biotite to a mass of chlorite, often somewhat 
fibrous in structure. 
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In most cases the felspars are moulded on the biotite, but 
occasionally there is an interpenetration of the marginal portions 
of the two minerals, showing that the crystallisation of the mica 
had not completely ceased when that of the felspar commenced. 

Interpositions in the form of small prisms of colourless apatite 
occur like those in the felspar. These do not give rise to pleo- 
chroic halos. 

Hornblende, though less abundant than biotite, is nevertheless 
fairly plentiful. It occurs as completely allotriomorphic granules, 
usually independently developetl, but in some cases intergrown 
with the biotite. The colour in ordinary light varies from light 
yellowish-green to strong green. Cleavage is quite normal, and 
in addition the mineral is much shattered by the crushing of the 
rock. The ploochroism exhibits no points out of the common, 
a light greenish-yellow, 
b — dark yellowish -green. 

C«dark green. 

The absorption scheme being : n<b<c. 

The maximum extinction observed in the vertical zone was 22*", 
Almost all the sections exhibit the usual (010) twinning. 

The crystallisation of hornblende has been almost synchronous 
with that of biotite, and the two minerals are irregularly inter- 
grown. In most cases the Imal cleavage of the mica appears to 
be parallel to the vertical axis of the hornblende, though an odd 
section here and there does not seem to follow this rule. 

The alteration of hornblende is very similar to that of biotite, 
and in patches, wl\ere complete altei*ation has taken place, it is 
impossible to determine with certainty what the original mineral 
was, 

The inclusions in the hornblende are so similar to those in the 
biotite as to call for no special mention. 

A little magnetite is scattered through the sections, occurring 
as inclusions in all the essential minerals indiscriminately. In 
all cases it shows some trace of crystalline form. It is entirely 
free from decomposition products, and the surface reflects incident 
light brightly. 
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The only other important accessory mineral is apatite, which 
is sparsely scattered through the rock. J t is enclosed in all the 
other minerals, even the magnetite, in small, quite perfect prisms. 

The order of crystallisation of the individual minerals is normal. 
Considering the amount of mechanical and chemical alteration 
to which the rock has been subjected, togetlier with the com- 
paratively high lime percentage of the felspar, it is surprising 
that so little epidotc has been formed. 

Quartz Diorite (Nadranikula, Wainibua, abo\ e the 
village of Wainiveidro). Plate xxxv., fig. 2, 

As described above, this point was the first point at which an 
extensive outcrop of plutonic rock was encountered. 

Jfacro^ropic character h . — The rock is, in mass, light grey in 
colour. It is strongly jointed, there being at least three regular 
sets of joints traversing it (see p. 474). An additional evidence 
of strain is afforded by a slight foliation, though this is not so 
marked as in the Narokorokoyawa rock. 

The grain of the rock is medium, much finer than that of the 
Narokorokoyawa rock. The most obvious minerals are : —Plagio- 
glase in fairly fresh-looking crystals and grains, 5-6 mm. in length, 
with very bright cleavage faces and noticeable striation; quartz, 
interstitial in character; hornblende in quantities quite subor- 
dinate to the felspar. On the joint-surfaces a greenish to yellow 
coating of a chloritic substance occurs, with a thickness of about 
a millim^Jtre. The specific gravity of the rock is 2 70. 

Microscopic characters . — The texture is hypidiomorphic granu- 
lar. Plagioclase felspar is by far the most abundant constituent. 
These felspars are highly complex, and their determination is by 
no means easy. They are more or less idiomorphic in shape, with 
a granular habit. In ordinary light they are seen to be somewhat 
decomposed, but on the whole are fairly fresh. Zoning is a very 
marked feature, being indicated by differences of refractive index 
and arrangement of inclusions. 

Observations in polarised light give rather puzzling results^ and 
appear to indicate that more than one species of felspar is present. 
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The commonest type of felspar in the rock is certainly a basic 
variety of andesine, or an acid variety of labradorite. This is 
always fairly idiomorphic and strongly zoned. The decomposition 
products are approximately centrally grouped. In sections per- 
pendicular to (010) the maximum extinction angle is 19**'. In 
sections parallel to (010) the extinction varies from -16*^ to 
“ 25*^ for the different zones. The refractive index is in all 
cases higher than that of quartz. 

The second type of felspar is far less abundant than that above 
described. It occurs in small allotriomorphic grains entirely free 
from decomposition pn^ucts. In these the maximum extinction 
in the zone perpendicular to (010) is in section parallel to 
(010) it is - 4**^. The refractive index is higher or lower than 
that of quartz according to the relative orientation of the two 
minerals. These sections must l>e rather basic oUgoclase. 

The third type of felspar is uiitwinnedor twinned only accord- 
ing to the Carlsbad law. It is interstitial in character and very 
sparsely distributed. The decomposition products are abundant, 
and are evenly, not zonally, distributed. The refractive itidex 
is distinctly lower than that of quartz or Canada balsam. This 
mineral may be orthoclase, but is more probably anorthoclase, 
since other sections whose habit is exactly similar show^ traces of 
excessively fine lamellar twinning. 

Except for the arrangement of the decomposition products, 
they do not call for very special description, as they consist prac- 
tically entirely of kaolin. A little calcite and epidot© are 
developed locally. The more basic felspars are decomposed 
centrally, but to a much smaller extent towards the periphery; 
while those felspars which have been referred to anorthoclase are 
pretty evenly affected. In all cases the products are more 
thickly grouped in certain planes than in others, and these planes 
are not tho cleavage planes. 

As inclusions, we have occasional prisma of colourless apatite 
with a marked tendency to arrangement parallel to faces of the 
host. Locally magnetite in minute crystals is very abundant. 
Here and there very minute hair-like crystals are quite plenti- 
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fully developed; they are apparently opaque. They are for the 
moet part straight, but an occasional geniculate twin indioaten 
that they consist of rutile. 

Quartz is much less abundant than felspar, and is entirely 
interstitial. The ragged areas and isolated grains are in some 
cases optically continuous over comparatively wide areas. On 
the other hand, the larger grains have suffered very considerably 
from crushing. As is usual, the other minerals show little or no 
sign microscopically of the crushing of the rock; while quartz, 
the hardest mineral present, has been very considerably splintered. 
Usually the effect is the production of shadowy extinction, or of 
areas whose positions of extinction are very close; but in some 
cases the action has proceeded further, and a coarse mosaic has 
been produced. 

The individualised inclusions in the quartz are similar to those 
above described for felspar. In addition, fluid-cavities with 
moving bubbles are very abundant. In the smaller ones the 
bubbles move spontaneously. These cavities are distributed 
along roughly parallel planes, with intermediate clear spaces. 
The directions are fairly constant in each quartz grain, but the 
planes do not pass from grain to grain as is often the case. 

Hornblende is less abundant than either of the above minerals. 
It is subidiomorphic to allotriomorphic in habit, and has suffered 
very much from decomposition, passing into a chloritic product. 
Refractive index and cleavage are quite normal. Double refrac- 
tion is, perhaps, not quite so strong as usual. In sections parallel 
to the clinopinacoid the extinction is IS'’ from the trace of the 
vertical axis. Where undecoraposed the pleochroism is strong : 
a light brownish-yellow, 
b *» dark brownish-bronze. 
jC «■ dark bronze-green. 

Absorption being : a<b<f. 

Incipient decomposition is marked by a change in the character 
of the pleochroism. All the colours become more bluish, particu- 
larly those for the directions of maximum and minimum elasticity; 
C in some cases is quite greenish-blue. Up to this stage the 
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decomposition does not appear to affect the strength of the double 
refraction. As the process of alteration proceeds, the mineral 
splits up into fibres whose refractive index and double refraction 
are lower than those of the undecomposed substance. The inter- 
stices l»etween the fibres are filled with a very weakly doubly 
refracting substance of yellow colour. The final stage of decom- 
position results in the production of aggregates of yellow-green 
or greenish-blue chlorite. Bometimes these aggregates ai’e 
spherical-radial on a very small scale, each little sphere giving a 
cross between crossed nieols; in other cases the aggregates are 
homogeneous. The refractive index is low, and the double refrac- 
tion exceedingly weak, much less than for apatite. The formation 
of this chloritic material is accompanied by tlie separation of 
grains, scales, and tufts of a white opaque mineral very suggestive 
of leucoxene. The presence of considerable quantities of other 
titanium minerals renders it by no means improbable that this is 
the nature of the white mineral. 

Biotite is not recognisable. If it was present originally it has 
been entii-ely converted into chlorite. Some of the aggregates of 
the latter mineral are very fibrous, and suggestive of pseudo- 
moi*phs after biotite; but, as all stages from these fibrous aggre- 
gates to almost undeoomposed hornblende are met with, it is safer 
to refer all the chlorite to that source. In five slices of the rock 
not one recognisable piece of biotite was met with. 

The most abundant and most important accessory mineral is 
aphene. It is present mostly in the form of irregular grains of 
yellowish-grey colour without pleochroism, A few of the sections 
show some approach to the lozenge-shape, and in these the unsym- 
metrical cleavage is well marked. The mineral is undoubtedly 
of primary origin. 

The iron ore is magnetite, probably titaniferous. Where the 
sections are idiomorphic, they show the forms characteristic of 
magnetite. By reflected light, however, they are not so bright 
as magnetite usually is, and are associated with grey and brownish 
decomposition products. 
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The Other accessory minerals are the small, relatively long 
prisms of apatite noted above as inclusions in the later formed 
minerals, and an occasional very small zircon. 

With regard to the order of crystallisation, magnetite encloses 
apatite but is earlier than sphene. All three are earlier than 
hornblende, felspar, or quartz, which crystallised in that order. 
The crystallisation of the felspar referred to anorthoclose over- 
lapped that of quartz to some extent, as the two are found inter- 
grown in a semigraphic manner at times. 

Dio rite (Gravels of Navua River at Nakorowaiwai). 

MacroACojilc characters . — The rock is moderately coarse-grained. 
It is greyish in colour, and is speckled with hornblende. It 
consists principally of greyish felspar and very dark green horn- 
blende; some biotite can also he recognised. Quartz is not very 
noticeable on the rolled surface, but on the polished surfaces is 
seen to be moderately plentiful The greenish decomposition 
products of the hornblende and biotiti* are fairly abundantly 
distributed. Specific gravity 2*79. 

Microscopic c/*arac<«r«,— The texture of the rock is moderately 
coarse hypidiomorphic granular. 

The constituent minerals include triclinic felspar, hornblende, 
biotite, a little interstitial quartz, small amounts of magnetite 
and minor accessories, and decomposition products. The rock is 
therefore almost a pure diorite. 

The minerals as a whole are surprisingly fresh-looking, tliough 
the ferromagnesian constituents show signs of incipient decompo- 
sition. A certain amount of strain is evidenced by the fracturing 
of the felspars, bending of the micas, and undulose extinction in 
most of the minerals; but the absence of marginal crushing shows 
that the forces have not been very intense. 

Felspar is the most abundant constituent of the rock. It 
occurs in idiomorphic and anbidiomorphic sections averaging 
about 2*3 by 1*25 mm. in area. It is quite clear and colourless, 
and, though much cracked, is free from decomposition products. 
The usual cleavages are strongly developed. A study of the 
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refractive iudices proven that the felspars are complex in structure. 
Many of the crystals exhibit a large kernel with a refractive 
index about the same as that of quartz (sometimes slightly higher, 
sometimes lower), but always higher than that of Canada balsam. 
These kernels are surrounded by a broad, very sharply defined 
ring of felspar, comparatively free from the cracks which are so 
abundant in the kernel, and with a refractive index lower than 
that of either quartz or Canada balsam. In most cases there are 
only two such sharply defined zones, but in a few instances there 
are three or several rings. 

In polarised light most of the sections exhibit albite lamellie, 
with or without Carlsbad and pericline twinning. ♦ Some sections, 
proved not to be orthoclase by their refractive index and optical 
properties, show only the Carlsbad twinning without any trace 
of lamination after the albite law'. In addition to the compara- 
tively simple twinning, there is, in many instances, an excessively 
fine polysynthetio twinning sensibly perpendicular to the albite 
lamella?, and usually affecting only a portion of the section. It 
is possible that this may represent the twinning after the pericline 
law, but as the latter form occurs well developed in other sections, 
this particularly fine lamination is very puzzling. 

In spite of the comparative freshness of the felspar, it is 
diMcult to find a section giving satisfactory measurements. The 
crushing of the rock as a whole has given rise to bending and 
faulting of the lamellae, undulose extinction, and aggi'egate 
polarisation. Sections parallel to (010) are on the w^hole more 
satisfactory than those perpendicular to that face. The extinc- 
tion of the outside zone varies from within outwards from - 
to - 2®, that of the kernel from - 28® to - 16®. Taken in con- 
nection ■with the refractive index observations, tliese figures 
indicate a felspar varying betw^een labradorite and andesine for 
the kernel, and zones of oligoclase of varying composition for the 
peripheral portions. 

The sudden change in the composition of the felspar between 
the kernel and the outer coating is suggestive of a marked change 
in conditions of crystallisation after the formation of the inner 
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portions of tlie felspar and before the final consolidation of the 
rock. No other evidence in support of the idea of a secondary 
addition to the felspar crystals could be found. As will be 
explained later, abundant evidence of this phenomenon is met 
with in certain of the andesites; but porphyritic structure, so 
characteristic of change of physical conditions during the con^ 
solidation of rock, is conspicuously absent in the present instance. 
I could find no evidence of rounding of the kernels before the 
crystallisation of the outer coat. 

Inclusions are not very abundant in the felspar. There are 
gas-cavities and liquid inclusions with moving bubbles, all of very 
minute dimensions, drains and short prisms of a yellow-green 
mineral which, by its refractive index, double refraction, and 
pleochroism, is seen to be hornblende, also occur. There are also 
small grains and crystals of magnetite. 

Hornblende occurs in thoroughly allot riomorphic sections up 
to 2*6 X 1*0 mm. in area, scattered plentifully through the rock. 
Cleavage, refractive index, and douVde refraction are quite normal. 
The pleochroism is very strong. 

a light greenish-yellow, 
b =» dark yellowisli green, 
r « dark green. 

Absorption : a<b^f. 

The extinction angle c : c - 20^, 

Many of the sections afford fine examples of the ordinary 
twinning on (100), 

Decomposition has not proceeded to any great extent as a rule. 
The principal product is a bright green pleochroic chlorite. One 
patch of this, showing no trace of cleavage, and therefore probably 
parallel to (001), exhibits in convergent polarised light a 
sharply curved brush. The mineral is, therefore, biaxial, with a 
very small optic axial angle; the optical sign is found to be 
negative. The pleochroism of this decomposition product is 
bright grass-green for rays vibrating parallel to the cleavage, 
light straw-yellow for those at right angles. The double refroo- 
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tion varies from sky-blue tints up to a maximum which is fairly 
high for chlorite. 

A considerable quantity of epidote is formed at the same time. 
In colour this is yellowish -green, and is easily recognised by its 
high refractive index, and strong double refraction, in grains 
scattered throughout the chlorite. 

The only inclusion of importance is magnetite in grains and 
crystals. 

Biotite is less abundant than hornblende, but is nevertheless 
an important essential constituent. It occurs in thoroughly 
allotriomorphic sections up to about 1*5 x 0*75 mm. in area. 

Cleavage, refractive index, and double refraction are quite 
normal. As stated a\x>ve, the mica plates are often bent owing 
to the strain which affects the rock as a whole. The pleochroisni 
is as usual very strong; vibrations parallel to the cleavage are 
almost completely ab8orl)ed, while those vibrating at right angles 
give a strong yellow colour. 

The mica shows the effects of decomposition to a much greater 
extent than the hornblende does. Tlie earliest stages are marked 
by the occurrence of odd patches of chlorite in parallel position 
with rega«l to the original mineral. All stages between this, 
and a complete replacement of the mica by a mixture of chlorite, 
epidote, and opacite, can be traced. 

The chlorite is similar to that described above under the 
decomposition products of hornblende. In the final stage it is 
usually impossible to say to which of the two species the original 
mineral belonged. As a rule the epidote derived from the biotite 
is rather lighter in colour than that from the hornblende, but 
it is otherwise very similar. 

Included in the biotite are grains and crystals of magnetite, 

Though intimately associated, the hornblende and biotite are 
not intergrown to any extent. Where any trace of such an 
arrangement occurs, the mica appears to be the older of the two. 

In addition to the small grains of magnetite included in the 
ferromognesian minerals, this mineral is fairly abundant in more 
or less idiomorphic sections throughout the rock. 
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Quartzite (Togicedra). Plate xxxv., fig, 3. 

In hand specimen very little of the structure of the rock can 
he made out, as it very fine-grained and very uniform in texture. 
The colour is almost black, and the stone is intensely hard. As 
stated in the first part of this paper, the rock i-s very considerably 
jointed, but the bedding planes are in many cases obscure. 
When they are visible, the dip is at very high angles, but variable 
in direction and amount. 

In thin section the rock is seen to consist of a very fine-grained 
aggregate, the base of which is a very fine mosaic of quartz and 
one or more other colourless minerals. Many of the colourless 
granules which liave broken away from the edge of the section 
have a refractive index lower than that of Canada balsam. This 
material cannot be quartz. It is perfectly clear and colourless, 
shows no microscopic structures (cleavage, twinning, Ac ), and 
possesses very weak double refraction. An acid felspar, probably 
albite, answers to this description. The principal coloured con- 
stituent is referable to amphibole. It occurs in minute prismatic 
sections whose minor limit of size is submicroscopic. The larger 
ones are greenish-yellow in colour, and noticeably pleochroic. 
The extinction angle is witlnn about 10" of their direction of 
elongation. Kefractive index is high, and double refraction 
quite strong. The colour for vibrations perpendicular to the 
length is light yellow ; for those parallel to the length it is 
slightly darker greenish-yellow. The largest prisms are distinctly 
fibrous, and are frayed out at the end; the smaller individuals 
occur independently or clustered together to form tufts, The 
arrangement is on the whole irregular, but a more or less marked 
grouping in parallel layers imparts a foliated structure to the 
rock. In cross section the outline is rounded to irregular. No 
mica can bo perceived. A little apatite in minute prisms is 
recognisable. Iron ore in rounded grains is exceedingly abundant. 
It is almost exclusively referable to magnetite, though an occa- 
sional speck of pyrites is present. 

The rock is traversed by numerous irregular quartz veins, in 
which the quartz assumes the character of a mosaic. 
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A ugite Andesite (Naniulowai). Plate xxxv., figs. 4-5. 

Macroscopic cKaraciers , — In hand specimen the rock is dark 
blue-grey in colour, and veiy compact in texture. It consists of 
a well-marked cryptocrystalline base, with very numerous, beauti- 
fully fresh, small, felspar phenocrystsjin which the albite striations 
can be readily seen with a lens. Much less abundant than the 
felspar is augite, in rather dark greenish -yellowish crystals, or 
nests of crystals. There is no distinct evidence of flow. 

The outcrop described in Part i. of this paper is a remarkable 
thimble-shaped hill. It is veiy rouglily columnar, so that the rock 
tends to break up into angular fragments from 4 or 5 inches in 
diameter upwards. Specific gravity, 2*64. 

Microscopic characters . — The base consists of a light yellowish- 
brown glass, through which are scattered very numerous crystal- 
lites and microlitea, giving it a characteristic hyalopilitic texture. 
The crystallites have the form of very minute straight or curved 
rods and fibres, and are irregularly interlaced without any obvious 
flow-structure. 

Through the glass are scattered — but not abundantly— very 
minute microlites of felspar. Thejje are square to lath-shaped 
sections, whose extinction is sensibly straight. Ho truce of 
twinning is to be seen. The characters observed agree, so far as 
they go, with oligoclase. 

Still more scarce than the felspar microlites are those of augite. 
They take the form of rather slender prisms, with a faint yellowish 
colour, high refractive index, and large extinction angles. 

One of the most remarkable features of the rock is the abun- 
dance of felspar phenocrysts. These vary in size up to about 
1*75 mm. long» A few show perfectly sharply defined outlines, 
but most have more or less strongly marked resorption rims. 
All stages can be traced, from perfect crystals to mere hazy 
patches, where the base is lighter in colour than usual, marking 
places where felspar crystals have been almost completelj" redis- 
solved. 
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The peculiarity in these felspars, which immediately attracts 
the attention, is the enormous abundance of inclusions, and their 
marked zonal arrangement. The actual nature of these inter- 
positions will l>e considered later. Some sections contain none 
of them. In practically every instance the “inclusion zone” is 
bounded peripherally by a perfect!}^ limpid ring. The shape of the 
“ inclusion zone ” indicates that the original crystal lost its sharp 
edges owing to corrosion, and the secondary felspathic material 
of rather more acid cornjKJsition was added peripherally in optical 
continuity witli the nucleus, reproducing the original ciystal 
edges. These crystals have a refractive index higher than that 
of Canada balsam. The zones are remarkable, in that a more 
basic zone is usually iat<erposed between the nucleus and the 
peripheral zone, sharply marked off from both by its higher 
refractive index and different extinction angle. In some cases 
the recurrence of several basic zones is to be noticed. 

Sections in the zone perpendicular to (010) are apparently 
free from inclusions, and do not as a rule show much zoning, 
especially those with the maximum extinction angle. The maximum 
extinction angle obtained in a very large number of readings was 
37^. The greater number of readings lay Ijetween 33*^ and 37*^. 

In sections of this zone twinning after the albite and Carlsbad 
laws is almost universal. One section, which does not exhibit 
Carlsbad twinning, shows that aft«fr another law. The plane of 
composition cuts diagonally across that of the albite lamellre. I 
take this to be the Baveno law 

Sections parallel to (010) are very strongly zoned. The 
cleavages parallel to (001) arc sharply defined, while those 
parallel to the prism face are in some cases marked by rough 
cracks. The zoning, indicating the presence of (001), (101), 
(201), allows the orientation of the section. It is thus found 
that the extinction angle varies from- I?" to - 28'’ for the 
different zones. The kernel is in all cases the most basic part, and 
usually occupies from one-third to one-half the area of the section. 
The most basic variety of felspar is thus Bytownite. This deter- 
mination is in accord with the fact that the refractive index is foirly 
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high. The double refraction is alto noticeably greater than 
u»ual far a felspar. Observations in convergent light are not 
very satisfactory; they appear to indicate that in sections parallel 
to (010) an optic axis emerges just outside the field. This is 
what ought to happen for bytownite, but the figure is so haxy 
that it is impossible to be quite certain. 

Augite phenoorysts are fairly abundant, though much less so 
than felspar. They are bounded in the vertical zone by ^ 100 \ 
and 010 ^ very strongly developed, ^ 110 f just noticeable, 
and are terminated by -( Til }•. The ordinary (100) twinning 
is present in a large number of cases. The prismatic cleavages 
are fairly perfect, but the rather uncommon cleavage parallel to 
(OiO) and perpendicular to the trace of the twinning plane is 
even more marked in many cases. The colour by transmitted 
light is very pale greenish^yellow. Faint as the colour is, a 
pleochroism is just observable. Its scheme is : 

a • very light yellow, 
b *** ti ,1 green. 

„ „ brown. 

The absorption is * a<b<r. 

The average size dl the ciysUls is about | mm. long by | mm. 
thick. 

The refractive index and double refraction are quite normal. 

Many of the crystals are distinctly corroded, and show a 
mei'ked resorption rim in which is developed some secondary 
inclusions in the augite are not very numerous; 
magnetite grains and crystals are by far the most abundant, but 
a lew veiy small apatite crystals also occur. In addition to 
these there are h lew indeterminate greenkh plates which, when 
edge en, a|ipear like threads. 

at^te is pracl^caily efitirely ftee from decomposition, not 
area a trace d chlorii^c mderiai being observed, unless the plates 
|ikit relkmd to are ot this character. 

m 
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In addition to the ieolated crystals of aagite scattered through 
the base, there are a few rosettes of crystals up to about a couple 
of millimetres in diameter. 

The only other mineral to be noted is magnetite in grains and 
crystals up to about | mm. in diameter. 

Some peculiar granular aggregates occur. They consist of 
small grains of rather more greenish augite than that noted 
above, clear basic felspar, magnetite, and a little brown glass 
similar to that composing the base. They range up to about 
§ mm. in diameter. 

As stated above, one of the most remarkable features of the 
rock is the exceptional development of inclusions in tlie felspar. 
In all instances they appear to be mainly tabular; and some 
sections, particularly those In the zone perpendicular to (010) 
giving extinction angles near the maximum, are apparently quite 
free from them. This is probably due to tbe fact that the inter- 
positions have their maximum extension in (010), while their 
thickness is very small; or else such sections, being more or less 
through the centre of the crystal, have missed the crowded parts 
which are on the whole more towsrds the exterior. The indii- 
vidualised inclusions are of three kinds : — 

(1) . Faint greenish grains whose refractive index and doubla 
refraction indicate augite. The uniformity of distribution of 
their polarisation colours confirms the statement that they are 
platy, 

(2) . Clear prisms of minute size, perhaps sli^tly greenish in 
colour. Their refractive index is considerably higher than that 
of the felspar. They are crossed by a marked parting perpendi* 
cular to t^ir length, and possess a noticeable double refraction. 
The extinction angle measured from the long axis of the prietfi 
is large, angles up to 45® being met wiih. The orientation i* on 
the whole irregular, but sometimes short rods are atranged end 
to end in straight lines, with very small 8)?aoes between tbetOi 
like the carriages of a railway train. They are especielfy 
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-dant in, but by no meanft confined to* certain very much corroded 
cry etale, and in thaee casee pasa insensibly into the hairdike 
microlites in the base. Their exact nature is somewhat doubtful. 
They are certainly not hornblende (too high an extinction angle), 
but are more likely augite. They are, however, distinct from the 
perfectly definite augite microUtes (No. 1 above). The two kinds 
occur in the same felspar crystal 

(3). Magnetite grains surrounded by radial and, in some canes 
concentric contraction cracks, are only sparsely distributed. 

The most numerous inclusions are unindividualiscd. These 
consist of glass which in the smaller occurrences is colourless, but 
in the larger ones takes on the character of the base, that is, 
becomes brown in colour, and crowded with microlites. The 
small colourless ones arc more or less rectangular in outline, and 
are of the nature of negative crystals (fig. 5). In almost every case 
these small inclusions contain a relatively fairly large fixed 
bubble, and are strikingly like those figured by Cohen.* The 
markedly brown inclusions are for the most part irregular in 
shape, and are probably more of the nature of solution cavities 
rather than true inclusions. In one or two of the most corroded 
crystals, distinct necks can be found joining them to the substance 
of the base. lu those crystals which have been added to second- 
arily, the inclusions cease abruptly at the original somewhat 
rounded surface, and the more acid peripheral zone is quite free 
them. The explanation of the arrangement of the inclusions 
is iH^Obably that the original basic felspars suflfered very consider- 
ably from oorrosiou by the magma. The solution followed the 
plane of the (010) cleavage mainly. Afterwards, through change 
of conditions another period of felspar-building followed, and the 
outer inclusion free zone of acid felspar was added. 


* ftw m iiung von Mickrophotographlen zur V^^rausohaulichong der mikro- 
von Mioerallea und Ossteinen. Taf. viU., ix, x 
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The chemical analysis of this rock made by Messrs. Stoddard 
and Mawson at the University of Sydney, by kind permission of 
Professor liversidge, is as follows : 


SiOs 

... 68-92 

AljOj 

... 16-96 

FeaO„ 

... 3-33 

FeO 

... 3-69 

MgO 

... 0-40 

CaO 

... 6-22 

Na.O 

... 4-99 

KjO 

... 3-08 

HsOatllO" 

... 1-09 

HjO on ignition 

1-27 

Total 

... 99-94 


This indicates a somewhat basic andesite. 


Pyroxene Andesite (from coarse volcanic breccia of 
Voma, Upper Waidina River). 

MacroBcopic cJvaracievB. — The breccia, from which the rock here 
described was obtained, forms an enormous outcrop* It rises 
from the river-level in great cliffs which must be quite 1000 feet 
high. These cliffs limit the view in nearly all directions, the 
greatest distance visible being somewhat over a mile. The 
boulders range up to 4 or 5 feet in diameter, and are angular to 
subangular in shape. The groundmass is greyish in coJour, and 
consists of comminuted fragments of rook similar to that conn 
posing the boulders. The latter in hand specimen is of a rather 
light blue-grey colour. It is minutely vesicular, the cavities 
being irregular in shape, and up to about 2 mm, in diameter. 
They hxe coated inside with a thin film of bluish-white substanoe 
which does not effervesce with acids. These give the rock a 
speckled appearance. There are numerous glassy striated felspars 
up to 3 or 4 mm* in length, with less abundant and less obvious 
small crystals of brownish translucent pyroxene, A certain 
amount Of magnetite can also be detected. The presence of ihO 
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cavitieB makeB the determination of Bpecific gravity in masB 
valuelees as a criterion of chemical composition, and their small 
sise would necessitate very fine crushing to eliminate the error. 

The specific gravity in mass is 2*58, 

Microscopic characUrs , — In thin section the rock is obviously 
rendered strongly porpliyritic by felspar, augite and hypersthene. 
The base poBsesses a distinct hyalopilitic texture. The amount of 
glass IS relatively large and is quite colourless. Through it are 
scattered such large numbers of microlites as to give it the 
appearance of a grey “felt** under low powers. Under mode- 
rately high powers these microlites are seen to consist of (1) very 
numerous straight and curved hairdike microlites undeterminable 
under a magnification of 750 diameters; (2) plentiful rod-shaped 
augites; and (5) small felspar laths. 

The augite rods, with very sharply defined boundaries, run up 
to about 0*026 mm. x 0*006 mm. as a rule, a few odd ones being 
about twice as much in each direction. In colour they are 
greenish-yellow, and have extinction angles up to 45^. The 
double refraction is quite noticeable. 

The felspar microlites are of about the same order of size as the 
augites, but their boundaries are by no means eo sharply defined 
on account of their, much lower refractive index. This is less 
than that of Canada balsilin. The extinction angle, so far as 
it can be measured, is within a few degrees of straight. These 
facts indicate that the felspar is oligoclase. 

Grains and crystals of magnetite are moderately abundant. 

The vesicular character, so <>bvious in hand specimen, is much 
less marked in section. The irregular shape of the cavities makes 
them look like accidental holes in the section. The film of 
material immedi^ly in contact with the walls is almost opaque, 
and shows white by refiected light. By transmitted light it is 
very dark brown on account of its opacity. It is apparently 
:fib)t^us and isotropic. Here and there there are other zeolitic 
materiji^ present in small quantities. Parts of this substance 
iutye a refractive index almost the same as that of Canada balsam, 
are perfectly isotropic; other parts have a refractive index 
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lower than that of Canada balnarn, and are very faintly doubly 
refracting. The amount is small, and the properties obscure. 

The felspars of the first generation vary in size u}> to 2 35 x 
1*25 mm. They are very clear and free from decomposition. In 
many cases they are crowded with inclusions which are usually 
more or less zonally arranged. In some sections “dusty" inclu- 
sions are so abundant as to render the felspars almost opaque. 
These inclusions are described later. The zoning pnxluoed b}^ 
isomorphous layers of felspars at varying composition is strongly 
marked by differences of refractive index in ordinary light, and 
by differences of double refraction in polarised light, especially 
in sections parallel to (010). The refractive index is in all 
oases markedly higher than that of Canada balsam. The 
cleavages parallel to 010 j- and -{ 001 }- are sharply defined, 
while that parallel to ■{ 110 is marked by strpng cracks. 

Between crossed nicols almost all the sections exhibit albite 
twinning occasionally combined with that after Carlsbad and 
pericline laws. Zoning, expressed bv differences in double 
refraction, is less marked in sections perpendicular to -j 010 }- 
than it is in some of the other rocks (lescribed; but, as stated 
above, it is a striking feature in sections parallel to -{ 010 

Sections in the zone perpendicular to \ 010 } give symmetrical 
extinctions up to a maximum of 32'‘\ with a diftei*ence of 
between the extinctions in the two parts of a Carlsbad twin. 
Good sections parallel to -{ 010 give on extinction of - IT’ for 
the peripheral, and - 24® for the central portions. These 
measurements indicate that the external zones consist of a basic 
andesine, while the central kernel is a basic labradorite. 

The inclusions in the felspars may be divided into glassy and 
lithoidal, gaseous, individualised and “dusty." 

The glassy and lithoidal inclusions are very variable in size 
and shape. As a rule they are round or irregular, but occo^ 
sionally they approach the form of negative crystals. The glass 
is yellowish or brownish in colour, while the lithoidal portions 
contain thread-like microlites, and pass insensibly into those 
described as dusty. 
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The gaH-cavities call for no apecial remark. They resemble 
the glaeS'incluHLons in sixe and shape. 

The individualised inclusions can be referred to augite and 
magnetite. In all cases the former is yellowish-green in colour, 
with perfectly normal refractive index and double refraction. It 
occurs in two distinct habits: (i.) rounded or irregular grains 
generally more or less centrally arranged, and ( iL) prisms exactly 
similar to those in the base arranged peripherally and generally 
parallel to crystal edges. The grains are mostly alx»ut 0*02 mm. 
diameter or smaller, though occasional fragments up to 0 '2 mm. in 
length may be observed. 

Magnetite grains are far less abundant than augite, and are 
usually about 0*02 mm. diameter. They are as a rule strongly 
id iomorphic. 

The dusty’' inclusions have the form of minute lines and dots 
which are certainly connected with the phenomena of corrosion 
and rejuvenescence. 

These latter effects are very strongly marked, some crystals 
having been almost entirely redissolved by the magma. Such 
sections exhibit what have been termed above “dusty” inclusions 
in enormous numbers round the periphery. Tliey are connected 
with the magma in many cases, and form a sort of frayed out 
fringe of it extending towards the centre of the crystal. They 
are really solution cavities, and are so abundant in some sections 
that the original crystal has been converted into a veritable 
spongy. Sometimes they extend to the very cent 1*6 of the crystals, 
in other cases a nucleus of clear, uncorroded felspar is left, while 
again they have travelled along several lines leaving clear portions 
between. This corrosion is by no means universal; in fact the 
bulk of* the sections show little or none of it. I am unable to 
account for this selective effect, as there does not appear to be 
any notable difference in the composition between those affected 
and those left. It may be that the freedom of most sections may 
be apparent and not real. The solution may have affected only 
a very narrow sone, so that, when the section passes through the 
plane of corrosion, the felspar appears crowded witli “dusty” 
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inclusions, in other cases the great mass of unaltered mineral 
appears. The solution has certainly had a marked rounding 
effect in many cases. 

The phenomenon of secondary addition or rejuvenescence is 
very obvious in the case of these felspars. In many instances 
there is a peripheral zone of perfectly clear felspar, of lower 
refractive index than the crowded portion, perfectlj^ free from any 
trace of “dusty inclusions. This zone is obviously secondary, 
since it gradually rebuilds the crystal edges of those individuals 
which had been thoroughly rounded by previous corrosion. The 
secondary zones contain prismatic inclusions similar to those of 
the base. Even those sections which do not exhibit corrosion, 
show by sudden differences of refractive index and double refrac- 
tion that similar secondary growth has taken place. 

Augite is fairly abundant in broad prismatic sections up to 
1 *7 mm. X 0-9 mm. in size, of a light yellowish-green colour. The 
prismatic cleavages are strongly developed, but the cleavage 
parallel to 010 [ noted in the Namulowai rock is not developed 
in this instance, though the crystalline development in the two 
cases is very similar. Twinning after the ordinary law, t.e., 
parallel to ^ 100 }- is well marked and common. There are also 
sections showing an intergrowth of augite and hypersthene. In 
these the hypersthene is inside and the augite outside, the two 
having the same vertical axis. 

The maximum extinction angle of the augite in sections parallel 
to J 010 is 40“. 

The only inclusions worthy of note are grains of magnetite, 
often idiomorphic, round which the augite exhibits strain-struc- 
ture. 

Hypersthene is perhaps more abundant than augite ; the 
sections are if anything a little smaller, but the difference in this 
respect is small. The two minerals are readily distinguished by 
their difference in colour, most sections of hypersthene having 
a pinkish tinge. The rhombic pyroxene is well developed in the 
prism zone in which it is bounded by ^ 100 j* ] 010 and 
^ 110 all about equally developed. The vertical axis is 
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terminated by «ymmetrically placed faces, but the angular 
measurementK of these are not Hulficieut to determine the form 
definitely. The cleavages parallel to ^ 100 \ and -J 010 are 
about equally well developed. The refractive index is very 
slightly lower tlian that of the augite, but the difference is very 
small. The pleochroism is quite strong : 

a « light browni»h-red. 
b honey -yellow. 

£ ^ light green. 

The absorption is : a>b>C» and is marked. 

The distinction between the two pyroxenes is very pronounced 
between crossed nicoU, Whilst the augite shows colours of the 
second order, the tint of the hypersthene rarely, if ever, rises 
above yellow of the tirst order. The straight extinction of 
sections in the pinacoidal zones is also a striking feature of 
distinction. The results in convergent light are far from satis- 
factory. Where interference brushes are obtained they are 
nearly straight, indicating an optic axial angle nearly a right 
angle. In consequence of this, measurements of sign are practi- 
cally impossible. This feature, and the comparative faintness of 
the pleochroism, indicate a rhombic pyroxene about intermediate 
between bronzite and hypersthene. On account of the pleo- 
chroism, I have called the mineral hypersthene. 

The inclusions in this rhombic pyroxene are similar to those 
in the augite. 

The only other mineral to noted is magnetite. This is 
plentiful in the form of grains up to 0*275 mm. diameter and 
perfect crystals of somewhat smaller size. 

Hornblendc Andesite (BukiLevu). Plate xxxvi., fig. d. 

The rook here described occurs, in the form of huge boulders, 
in an exceedingly thick mass of volcanic breccia which builds up 
the great bulk of the mountains, of which Buki Levu is the 
centre. The specimens described were collected, not on Buki 
Levu itself, but on the hill facing it, across a deep narrow 
ravine less than a mile wide. The base of the breccia is light 
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grey in colour, and ift coinponed of finely comminuted fragments 
of the same rock which occurs as boulders. The latter run up 
to 5 or 6 feet in diameter, and are all fairl}* angular. 

Macroscopic characters , hand specimen the rock is light 
bluish-grey in colour, and very .slight 1}’^ vesicular. It is rendered 
porphyritic by very numerous striated felspar crystals 5 or 6 mm. 
long, and by leas abundant but rather larger augites. As a rule, 
no hornblende can be detected macroscopically. The ro(rk w here 
vesicular is rendered amygdaloidal by having the cavities filled 
with white amorphous material. In most specimens there is a 
marked fiuidal structure, but in some this structure is not apparent. 
The rock is almost perfectly fresh and free from decomposition. 
The specific gravity in mass is 2*60. This is a little low^ on 
account of the vesicles, but they are so small and scattered that 
they cannot affect the result to any great extent. 

Microscopic characters, — In section tlie base consists of fairly 
abundant colourless glass crowded with microlites, thus producing 
a hyalopilitic texture. Through the glass are scattered what 
appear to be minute gas-cavities of rounded or inegular shape. 
These areas possess N'ory dark borders, indicating a considerable 
difference in refractive index Iwtween their contents and tlie 
glassy base, hut do not affect polarised light. Hairdike indeter* 
ruinate miorolites are very abundant, interlacing to forma 
Amongst the individualised constituents of the base, felspar, 
augite, and magnetite are practically all that are to be netted. 
The felspar microlites are lath-shaped, square or irregular. The 
lath-shaped sections are mostly untwinned, but their minute size 
makes the recognition of their properties extremely difiicult. 
The extinction angle measurements are extremely unsatisfactory, 
but appear to be about lO*" to 12'^ from the length. If this is 
correct it indicate.^ either albite or andesine. The augite micro- 
lites are prismatic in shape. They are not nearly ho abundant 
as felspars, and are easily distinguished from them by their 
higher refractive index, stronger double refraction, and by possess- 
ing extinction angles up to 45^. Magnetite is relatively plentiful 
in idiomorphic grains. 
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Fluidal structure in not universally exhibited by the microliteH 
of the base, even in cases where it is very marked macroscopically 
in the arrangement of the phenocrysts. 

Felspars of the first generation present idioniorphic sections up 
to 4 mm. X 3 mm. in area. They have suffered considerably from 
mechanical forces, and from corrosion by the magma, but are 
otherwise beautifully fresh. The zoning in ordinary light, which 
has been described in other rocks, is even more marked in this 
one. There seems to be a great tendency for the zonally -arranged 
inclusions to split up into concentric zones with clear spaces 
between. The zoning is also marked by differences of refractive 
index, the variation being normal — that is, the central portions 
having higher refractive indices than the peripheral zones. Tlie 
refractive index of all parts is greater than that of Canada 
balsam. Both the ordinary cleavages and the prismatic parting 
are strongly developed. 

In polarised light it is found that albite twinning is strongly 
developeti, combined in many cases witli that after tlie Carlsbad 
law, Pericline lamellte are by no means uncommon. Sections 
in the zone perpendicular to 010 }- give symmetrical extinctions 
up to a maximum pf 35"" for the central portions and 25"' for the 
peripheral zones, with a maximum difference of 15*' between the 
two portions of a Carlsbad twin. Highly satisfactory measure- 
ments in a section parallel to ^ 010 give - 13*^ for the outer 
zones, and - 22^ for the kernel. These I'esults are very concordant, 
and show that the felspar may be called labradorite, tlie different 
zones varying between the two limits of that species. The outer 
zones are near Abj Anj, the central portions near Ab;^ An 4. The 
uuindividuaJised inclusions in the felspars are exactly like those 
described in thp rocks from Namulowai and Voma, especially the 
latter, and are certainly due to similar causes. The individualised 
inclusions are referable to augite in grains and prisms mostly from 
O'OOl to 0*003 mm. in greatest length, but in some instances as 
much as 0*075 mm., and gmins of magnetite. Some of the larger 
augite lumps contain small but perfect octahedra of magnetite. 
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Augite of the first generation is fairly plentiful, though not 
to the same extent as felspar, in broad prisms up to 1*25 min. 
long by 0'75 mm. wide, scattered irregularly through the base or 
grouped in nests of more or less intergrown crystals. The colour 
is light greenish-yellow. The prismatic cleavages are perfect, 
and the rather unusual cleavage parallel to the clinopinacoid (at 
right angles to the trace of the twinning plane) is developed here 
as it is in the Namulowai rock. There is nothing remarkable 
about the refractive index or double refraction. The highest 
extinction obtained in the vertical zone is 41 Judging by the 
amount of curvature of the hyperbolic brush in convergent 
polarised light, the optic axial angle is not large. The augite 
contains as inclusions crystals of magnetite and also minute 
colourless prisms about 0*025 mm. long, whose refractive index is 
not very different from that of the augite. These prisms exhibit 
straight extinction and weak double refraction, and may be apatite. 
Gas- and glasc-inclusions are moderately abundant up to 0*06 mm. 
in diameter, but mostly much smaller than thifj. The smaller 
glass^nclusions have the form of negative crystals and contain 
fixed bubbles. Though, on the whole, the augite is perfectly 
fresh, here and there patches of brownish serpen ti nous mineral 
are met with. 

There are comparatively scarce areas throughout the rock 
which represent pseudomorphs after hornblende. Most of these 
are irregular or rounded in shape, but a few of them still preaen'e 
the typical outline of a cross section of hornblende and thus 
afford the key to the explanation of the more irregular ones. 
They all contain very abundant magnetite; in many cases this 
mineral constitutes almost the entire bulk of the pseudomorph. 
In other cases, however, there is admixed with the magnetite 
more or less perfectly clear and colourless pyroxene. This rock 
therefore indicates an intermediate stage between the pyroxene 
andesites of Namulowai and Voma, and the typical hornblendio 
andesites of Eorobasabasaga and Korowaiwai. 

Magnetite is fairly plentiful in irregular grains up to 0*3 mm. 
diameter and smaller idiomorphic crystals. 
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There are moderately numerous amygdules partially or wholly 
filling small irregular cavities up to 1 mm. across. The secondary 
material appears to consist mainly of opal, chalcedony, and a 
Korpentinous substance. In many cases the walls of the cavities 
appear to be coated with a thin layer of perfectly clear and 
isotropic substance whose refractive index is lower than that of 
Canada balsam; this is probably opal. Next comes a zone of 
fibrous material, slightly milky, exhibiting very weak double 
refraction. The extinction of the fil)res is parallel to their length, 
and the Isyer has all the appearance of chalcedony. The surface 
of the opaline layer may be described as **microraaramiIlary,”and 
the chalcedonic fibres, standing at right angles to this surface, 
are therefore somewhat radial. The serpentinous material is 
irregularly distributed. It is greenish-brown in colour and shows 
very faint pleochroism. The structure is distinctly fibrous radial, 
and the double refraction is noticeably higher than that of felspar. 

These decomposition products are also distributed through the 
rock and fill cracks which pass through all the minerals indis- 
criminately. It is possible that the minerals described as opal 
and chalcedony may be zeolites. The serpentinous material is in 
part derived from the augite, but probably much of it represents 
the material removed during the destruction of the hornblende. 

Hornblende Andesite (Korobasabasaga). 

Plate xxxvi., fig. 7. 

As stated in the first part of this paper, no outcrops of rock 
were met with in the ascent of Korobasabasaga until the crest of 
the ridge was reached, when the **plug” filling the southernmost 
summit was encountered. 

The rook consists of an exceedingly coarse breccia. The base 
consists of almost white comminuted fragments of lava similar 
to that forming the ejected blocks. The dark prisms of horn- 
blende are very noticeable constituents of it, as are also felspar 
splinters. The ejected blocks are very numerous and are mostly 
fairly angular in shape. 

Macroscopic cAoroo^cra— In hand specimen the rock is very 
light grey in colour, with very obvious glassy felspars and black 
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hornblende prisms up to 2 or 3 mm. in length. Both minerals 
ai'e strikingly fresh and idiomorphic. The felspars are strongly 
striated on the cleavage faces and are more numerous than the 
hornblende crystals. On closer examination fairly abundant 
augitft is detected in the form of very small crystals of light 
honey-yellow colour, looking, in fact, almost like olivine. A 
little magnetite can also be observed. 

The specific gravity of the rock is 2*G1. 

Microscopic characters , — The base is liyalopilitic in texture, 
consistingof microliteaof felspar and augite, with some magnetite, 
and colourless interstitial glass in relatively rather small propor- 
tion. All the mineral constituents of the base are very minute 
in size. The felspars are the most abundant. In most cases 
their size is so small that twinning cannot l)e detected, but 
whenever the size is slightly greater than the average twin stria- 
tion is observable. Measurements of extinction angles are 
unsatisfactory. The best of them never exceed 2® to 3^* from 
the direction of elongation of the microlite. The refractive index 
is much the same as that of the Canada balsam. The species is 
therefore oHgoclaae. 

The augite of the second generation does not appear to differ 
noticeably from that of the other andesites already described. 
If hornblende microlites are developed, they are undiatinguishable 
from the augite. The magnetite is mostly in more or less sharply 
defined crystals of small size. In addition to these constituents 
whose nature can be satisfactorily determined, there are rather 
scarce and very minute prisms with moderate refractive index 
whose double refraction is so weak as to be scarcely noticeable. 
These are probably apatite. 

Felspar is the moat abundant mineral of the first generation. 
It is rather tabular in habit, parallel to (010) and is perfectly 
fresh, and, like the phenocrysts in the previously described 
andesites, has exceedingly abundant inclusions. Zoning is 
strongly marked by differences of refractive index, and in all 
cases there is a narrow peripheral zone whose refractive index 
exhibits a very considerable and very sudden drop from that of 
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the next zone inwards. Twinning after the albite and Carlsbad 
laws is practically universal, and lamellee after the pericline law 
are by no means infrequent. Measurements of extinction angles 
indicate that the outer zone of felspar is totally different in com- 
position from the inner portion, and it is, therefore, in all pix)- 
bability of secondary origin. In the zone perpendicular to 
(010) the central portions give a maximum syinnmtrical 
extinction of 28*^, while sections parallel to (010) give -15*^ 
to - 19^, thus indicating lahradorite. The secondary rim gives 
extinctions not sensibly varying from O'* in all sections, while its 
refractive index is almost exactly that of the Canada balsam. It 
is therefore oligoclase, that is, is identical in composition with the 
microUtes of the base. 

The inclusions in the felspar do not differ essentially from 
those described for the other andesites, except in the fact that the 
zone of dusty inclusions, which I take to be really solution-cavities, 
is noticeably narixjwer than in the other rocks. This, combined 
with the fact that the zone of secondary felspar is comparatively 
wide, indicates that the phenocrysts have suffered less corrosion 
before secondary addition of felspar began to take place than the 
corresponding crystals in the Buki Levu rock for instance. 

As we should expect, in addition to augite and magnetite, we 
have, included in the felspar, grains of pleochroic hornblende. 

Next in abundance to felspar is hornblende, occurring in per- 
fectly idiomorphic crystals. In the prism zone these are bounded 
by '{ 110 and -j 010 j* , the latter less developed than is usually 
the case, so that cross sections apj)ear almost rhombic. Along 
the vertical axis the crystals are terminated by wdiat appear to 
be pyramid planes. The colours in ordinary light vary between 
dark clove-brown and greenish brown. In all cases tliere is a 
very strongly marked resorption rim rendered opaque by the 
almndanoe of secondary magnetite. In some cases the resorption 
rim is narrow and sharply defined, but a complete series of 
atructures from this to a pseudomorph of magnetite is met with. 

The ordinary prismatic cleavages are strongly developed, and, 
in addition, there are indications of another slightly irregular 
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parting parallel to the clinopinacoid. Thin latter appears to be 
of the nature of a solution-plane, since it is marked by the 
development of dusty magnetite and piate-like bodies* It is not 
a very constant feature, and is observable in only a few sections. 

The refractive index and double refraction appear to be about 
normal for basaltic hornblende. The highest extinction angle in 
the prism zone is 12^, Pleochroism is very strong, the scheme 
being : a « straw-yellow, 
h clove-brown. 
t » dark greenish-brown. 

The absorption being sensibly : a<b~f- 

Between crossed nicols the ordinary orthopinacoidal twinning 
is exhibited by most sections. In some it is 
simple in character, in others twin lamellae are 
interposed between the two main portions. In 
one vertical section [parallel to (010)] it appears 
that two individuals are somewhat irregularly 
intergrown in twinned position (see text-fig.). 

In convergent light, sections perpendicular to 
the prism zone show the emergence of a positive 
bisectrix slight!} oblique to the plane of the 
section. 

In addition to magnetite and apatite, neither of them very 
abundant, the hornblende contains liquid -inclusions with moving 
bubbles. The plate-like bodies referred to above are partly 
arranged parallel to the clinopinacoid, partly irregularly; in the 
former case they recall the ** Schiller structure of certain 
hypersthenes. 

The pyroxene of this rock is almost colourless augite. It 
is far less abundant than hornblende. It differs slightly 
from the augite in the rocks hitherto described. The sections 
are sharply idiomorphic. In the vertical zone they are bounded 
by 'j 100 j- , •{ 010 }• , and 110 Jk about equally developed, so 
that cross sections are almost perfect octagons ; along the 
vertical axis they are terminated by pyramid faces. The 
colour in ordinary light is very light greenish-yellow, the refractive 
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index being about normal. Cleavages parallel to ^ 110 are 
rather imperfect, while those parallel to the vertical pinacoids 
are both rather strongly developed, though to a very unequal 
degree. A few of the crystals are twinned in the usual manner. 
The greatest extinction angle in the vertical zone was 39", indi- 
cating (L6vy<k Lacroix, ‘Les Mineraux des Roches,' p. 2()2) a low 
percentage of iron. The double refraction is, for augite, rather 
weak. In convergent light a section rather oblique to the 
prismatic zone shows the emergence of a positive bisectrix almost 
perpendicular to the plane of section. The optic axial angle is 
small, since the hyperbolic brushes do not separate widely. The 
dispersion is not noticeable. 

Tho augite is fairly free from inclusions, an occasional grain of 
magnetite being the only kind noticeable. 

Magnetite is only moderately plentiful in grains and crystals 
scattered through the rock. 

Olivine- bearing Andesite (Tama ni Ivi, Mt. Victoria). 

Plate xxxvi., fig. 8. 

Mcunroicopieally the rock is bluish>grey in colour and very fine 
in grain. It is rendered strongly porphyritic by perfectly fresh 
striated felspar up to 5 or 6 mm. in length. Less abundant than 
felspar is augite, notably dark in colour when compared with 
that of the other rocks hitherto described. An occasional grain 
of yellow-green olivine is mot with. Magnetite is plentiful in 
brightly reflecting octahedra of small size. S][)ecific gravity, 2*73. 

Miero9Copic characters . — In thin section the base is almost 
entirely crystalline. The amount of residual glass is small, so 
thit the texture may be termed pilotaxitic. Where glass is recog- 
nisable, it ie colourless and appears to be free from crystallites. 

Of the miorolitic constituents of the base, by far the most 
abundant is felspar. This occurs in lath-shaped section-s which 
do not show any trace of fluxion arrangement. The refractive 
index is much about the same as that of the Canada balsam; if 
anything, rather lower on an average. In polarised light the 
laths appear either simple or twinned only according to the 
34 
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Carlsbad law. The extinction angle, in a very large number of 
measurements, never exceeds 7” from the length. This indicates 
that the felspar is oligoclase, just on the boundary between albite 
and oligoclase. 

Augite of the second generation is also abundant. It is 
greenish in colour and is darker than that which occurs in the 
less basic rocks hitherto described, and possesses apparently a 
rather higher refractive index, and stronger double refraction. 
These augites are distinctly prismatic. In addition, there are 
light green to colourless granules with high refractive index and 
strong double refraction, the latter apparently stronger than that 
of the augite. These are suggestive of olivine,* but are of too 
minute dimensions to be at all positive. Magnetite in small 
idiomorphic grains, and apatite in very slender crystals are also 
abundant. 

Besides these constituents, there are very numerous hairdike 
microlites which do not appear to j)enetrate any of the other 
minerals, and are therefore probably the last minerals to 
crystallise. 

Felspar crystals of the first generation are comparatively very 
large and abundant. They are perfectly clear and colourless, and 
free from decomposition products. Zones of growth are indicated 
in ordinary light by marked increase of refractive index from the 
periphery towards the centre. Both the principal cleavages are 
strongly developed, the cracks being numerous and sharply defined. 
The refractive index for each zone is well above that of Canada 
balsam. Like the porphyritic felspars in all the volcanic rocks 
before described, they are simply packed with interpositions, 
zonally arranged. These phenocrysts have sujfiered considerably 
from corrosion, in many cases being reduced to rounded grains. 
On the outside of these grains there has been subsequently added, 
in optical continuity with the central mass, a layer of felspar of 
much more acid composition, which has partially or completely 
built up the original crystalline shape of the mineral 


Bosenbusch states that two generations of olivine are very rare. 
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The internal portions of the felspar give, in sections from the 
zone perpendicular to (010), a maximum extinction angle of 
32^ for the inner zones and 26^ for the outer zones, that is 
labradorite of varying composition. No sections parallel to 
(010) were available to check this result, 

Augite of the first generation is not nearly so abundant as 
felspar. Its distribution in the rock is somewhat irregular, as it 
forms nests in some parts whilst some slices are almost without it. 
In the zone of the vertical axis the sections are neatly bounded by 
the usual faces, but at the ends of this axis they are irregular or 
bounded by pyramid faces; their lengtli in proportion to their 
breadth is not great, so that they form stumpy prisms. The 
colour is light in greenish and 3 ^ellowish tints, but is darker than 
the augites hitherto descriWd. The mineral is pcrfoctl}' free 
from decoiupo.sition. Pleochroism is noticeable but faint, the 
scheme being : a •« yellow. 

b yellowish-green. 

C ^ somewhat bluish-green. 

The difference of absorption of the rays is very slight. In 
polarisetl light the usual (010) twinning is noticeable, though 
far from common. The extinction in (010) is 4C forwards. 
Double refraction is more powerful than in the colourless augite 
of the other andesites. 

The augite phenocrysts have suffered somewhat from corrosion 
by the groundmasa, though not to the same extent as that of 
felspar. No difference in the character of the base in the imme- 
diate neighbourhood of these corroded augites can be detected. 
Interpositions with a marked tendency to zonal arrangement 
abundant, and include magnetite and apatite, and liquid-cavities 
with nioving bubbles; the smaller cavities have the form of 
negative crystals. It is worthy of note that olivine does not 
occur included in the augite phenocrysts, 

Porphyritic crystals of olivine of relatively small size are 
somewhat >^parsely distributed. Many of the crystals are beauti- 
fully idiomorphic, but some have been more or less damaged or 
oven reduced to the condition of grains, 1 1 is perfectly colourless, 
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but: is slightly decoai posed along the cracks, with production of 
dark brownish-yellow serpentine. The colour of this alteration 
product indicates a rather ferriferous variety of olivine. The 
fairly good cleavage parallel to (001) indicates the same thing; 
the other cleavages are not apparent, but rough cracks are 
numerous. Refractive index and double refraction are normal. 
Unlike the other phenocrysts, the olivine shows little or no trace 
of solution by the magma, the breaking up of the cry-stals being 
due to mechanical causes. In convergent polarised light a section 
perpendicular to an optic axis gives a distinctly curved brush, 
showing that the optic axial angle is smaller than usual. The 
dispersion is very distinct, p < e. Interpositions are rare, and 
include occasional grains of magnetite and apatite. Unindivi- 
dualised inclusions were not observed. 

Magnetite is fairly abundant, but calls for no special comment. 

Apatite is a notable constituent in rough prisms which pene- 
trate the magnetite. 

Porphyritic Basalt, approaching Limburgit© (Nadari- 
vatu). Plate xxxvi., fig. 9. 

Macnmopic characUr $. — In hand specimen the rock is dark 
bluish-grey in colour. It is very markedly different at first glance 
from the andesites hitherto described, in that porphyritic felspar 
is not developed. The rock is nevertheless very strongly porphy- 
ritic, the phenocrysts being black augite and yellow-green olivine. 
The former is strongly idiomorphic, the forms being ideally 
perfect, bounded by ^ 010 Jk, ^ 100 -{ 110 and 111 |^. 

The olivine, too, is beautifully crystallised; it occurs both as 
isolated crystals and as clusters of these. The two minerals are 
about equally abundant; if anything, the olivine is predominant 
Magnetite is plentiful. 

The rock is slightly vesicular, the spaces being filled with white 
xeolitic products. Specific gravity 2-90. 

Microscopic characters . — In thin section it is obvious that this 
rock is much the most basic encountered during the whole 
expedition. Macrosoopically no porphyritic felspars are visible. 
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and under the microscope felspars of the second generation are 
small and not plentiful. On the other handi ferromagnesiau 
minerals are very abundant. 

The base is certainly hyalopilitic, the amount of isotropic 
material being variable but notable. Under the magnification 
necessary to examine it, it is only very faintly yellow, and 
not much darker under low powers. It is crowded with 
hair-like crystallites, for the most part isotropic. The microlitie 
components of the baae include plagioclase and augite, with a 
marked fluxion arrangement. Both minerals are of minute 
dimensions. Augite is the more plentiful of the two, and is very 
similar to that already described in other rocks. It is perhaps 
more strongly refracting, and its double refraction is greater. 
The felspar is mostly striated after the albite law. The refractive 
index is greater than that of Canada balsam, where a difference can 
l)e detected. Fairly good symmetrical extinctions up to 30^ can 
be measured; with a difference of over 10*^ in the halves of an 
occasional Carlsbad twin, this indicates labradorite. 

Of the phenocr}’sts, augite and olivine are much the most 
abundant. The former occurs in large sections, up to as much 
as 6 mm. diameter. It is beautifully idiomoi'phic, the forms 
indicated by the outlines of the sections being ■{ 100 \ 010 }- , 

-{llOy^, -{111}^ and ^ 001 The length is on the whole 
not much greater than the breadth, so that the sections are more 
or less equidimensional. The colour is rather variable ; in 
different sections it shows tints of greenish-yellow or olive-green 
considerably different from one another. Notwithstanding this, no 
pleochroism is noticeable in any one section. Even in one and the 
same crystal the colour varies zonally, shoMdng that the difference 
in colour depends on variation in composition and not on the 
direction of the section, thus explaining the absence of pleochroism. 
gome of the sections show most beautifully the “hour-glass*' 
structure often met with in augite. Cleavage, refractive index 
md double refraction are quite usual Twinning after the 
orthopinacoid lawis not very common, though beautiful examples 
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are met with. The extinction on the clinopinacoid is 52” for- 
ward from the trace of the vertical axis. SectionB nearly at right 
angles to an optic axis give an hyperbolic brush with very little 
curvature, showing that the optic axial angle is large. These 
facts all indicate augite rich in iron. 

The augite is not decomposed to any notable extent, but 
has suffered somewhat from corrosion by the magma. The 
resulting rim is rendered dark by development of magnetite. 
Many of the crystals are fractured by movement due to the flow 
of the rock. In one or two cases solution has gone on along 
planes parallel to the pyramid faces, producing relatively large 
cavities filled with, and often visibly connected with, the ground- 
mass. 

In addition to these pseudo-inclusions, there are numetous true 
interpositions. The chief of these is olivine in relatively large 
grains, and magnetite in more or less idiomorphic forms. 

Olivine is perfectly idiomorphic, the shape of the sections indi- 
cating that none of the pinacoid faces are very strongly developed. 
The mineral is perfectly colourless, its refractive index and double 
refraction calling for no special remark. The cleavages are, 
however, very much more strongly developed than usual; in fact 
they are in certain sections quite perfect. All three pinacoidal 
cleavages seem to be present. This may indicate that the olivine 
is a ferriferous variety. This appears to be borne out by the fact 
that relatively little corrosion has taken place. The optic axial 
angle is large, judging by the slight curvature of the hyperbolic 
brush in convergent polarised light. The crystals are slightly 
corroded in parts, “bays'^ of groundroass being produced. The 
only inclusion of note is magnetite; as noted above, the olivine 
is older in crystallisation than augite. The cracks which traverse 
the crystals fairly abundantly are not- so irregular as usual, but 
show a decided tendency to spheroidal arrangement strikingly 
similar to perlitic structure in glassy rocks. The mineral is 
often grouped in the form of nests of crystals, or occurs in 
isolated sections. As a rule the positions of the intergrown 
individuals do not seem to obey any 6xed law, but in one case 
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two such individuals are very nearly, but not quite, in parallel 
position. The mineral is slightly decomposed, especially at the 
periphery and along the sp^ieroidtd cracks, into a dark green 
variety of serpentine which is noticeably doubly refracting, but 
only very faintly pleocliroic. 

It is doubtful whether any of the felspar is truly porphyritic 
in the sense of Rosen busch. Some of the sections are compara- 
tively large, though always much smaller than those of augite or 
olivine. All stages between these and the microlites of the base 
can be traced, and no difference in composition is apparent. 
Magnetite is abundant, the grains showing more or less crystal 
form. 

The cavities in the rock are of two kinds — long, irregular 
cracks, and round holes. The nature of the filling material is rather 
puzzling. Home of it has all the characters of an acid felspar; it 
is striated, and has a refractive index lower than that of Canada 
balsam. In some cases the lines of felspathic material can 
scarcely be called cavities, as they are only just discernible in the 
groundmass. In these felspathic lines, but not in the round holes, 
prisms of apatite occur abundantly. In both cases plates of 
reddish pleochroic mica are very scarce. Some of the round 
cavities contain uudoubteil zeolite, whose refractive index is very 
much less than that of Canada balsam. It is colourless, with 
opaque- white decomposition products thinly scattered through it. 
It is more or less markedly in broad prismatic crystals whose 
arrangement is either radial, irregular, or sheaf-like, suggesting 
stilbite. Owing to the superposition of the crystals, it is difficult 
to read extinction angles. Where this can be done the extinction 
is nearly, but not quite, straight. The double refraction is of the 
same order as that of felspar, though somewhat weaker. The 
crystals are crossed by cracks at right angles to their length. 
The elongation of the fibres is optically negative. All these 
observations, so far as they go, are in favour of the zeolite being 
stilbite. The bimd distinct lines of colourless material through 
the rock contain a good deal of this same zeolite which encloses 
apatite; unless this apatite is secondary, the zeolite must be 
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regarded as primary, like the analcite of the Sydney baaalta.^ 
The evidence, however, is not strong enough for any such 
hypothesis to be advanced in this case. 


EXPLANATION OF PLATES XXXV.. XXXVI. 

Plate XXXV. 

Fig. 1. — Granite — Narokorokoyawa — showing effects of strain in the bending 
of the cleavage lines in biotite ( x 20 diameters). 

Fig, 2.^Qaartz.Diorite->-Nadranikiila ( x 20 diameters). 

Fig. 3. — Quartzite— -Togicedra- showing injection of the rock by quarts 
veins; crossed nicols ( x 20 diameters). 

Fig. 4. — Augite Andesite — Namulowai — showing characteristic group of 
augite crystals and general features of rock ( x 20 diameters). 

Fig. 5. — Glass-cavities in felspar, augite andesite — Namulowai. The 
cavities contain relatively large bubbles which remain fixed. The 
larger inclusions are irregular, while the smaller ones have the form 
of negative crystals ( x 400 diameters, about). 

Plate xxxvi. 

Fig. 6.— Hornblendic Andesite—Buki Levu— general character of the rook 
{ X 20 diameters). 

Fig. 7.*— Hornblende Andesite— Korobasabasaga ( x 20 diameters). 

Fig. 8.— Olivine-bearing Andesite — Tama ni Ivi— to show the mode of 
occurrence of the olivine. The particular portion of the rock 
photographed contains no augite ( x 20 diameters). 

Fig. 0.— Porphyritic Basalt— Nadari vatu. This photograph shows well the 
characteristic development of the olivine, and fairly well the 
tendency to Spheroidal Cracking { x 20 diameteie). 


G. W. Card, Rec. Oeol. Surv. N.S.W., Vol. tU., p, 08, ef teq. 
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THE BACTERIAL ORIGIN OF THE GUMS OF THE 
ARABIN GROUP. 

X. — Thb Pakarabin Gum of Stbeculia. 

{BaCT, PARAHAB13SUM, B.Sp.) 

By R. Gheio Smith, D.Sc., Maclbay Bacteriologist to the 

Society. 

The gum which sometimes exudes from specimens of Sterculia 
has been investigated by Maiden,* who found that it consisted 
essentially of arabin and pararabin.f The latter is presumably 
a modihcation of the former, and diilers from it in being insoluble 
in water. Pararabin also differs from arabin, as well as from 
metarabin or cerasin, in not being hydrolysed upon boiling with 
dilute sulphuric acid. 

I have already shown that arabin is the product of Bact, 
acacue, and that metarabin is produced by Bact. metarabinum. 
It would, therefore, be interesting if an organism capable of 
forming pararabin could l>e isolated. 8uch a result would not 
only show how diverse can l>e the gum-products of bacteria, but 
also how the gums, which were supposed to be secretions of the 
higher plants in a pathological condition and to have been pro- 
duced from cellulose, are really the byproducts of the bacterial 
fermentation of sugars. 


** Maiden, Pharm. Jour. [3] xx., 1890, 381. 
t Pararabin found in beet-root, carrots, agar-agar, is amorphous, swells 
in water, i« soluble In dilute mineral acids, and U precipitated therefrom by 
idkalies or aloohd; upon warming with alkalies gives arabin, with dilute 
H «$04 no sugar, does not decompose carbonates. — Dammer «nd Bung, 
Chsmisohea Handworterbuoh.** 
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Specimens of the fruit, etc., of SUrculia diversifoliaf fthowing 
numerous gum-drops upon the seed-capsules and twigs, were sent 
to me by Mr. H, W. Potts, Principal of the Hawkesbury Agri- 
cultural College. The substance of the capsules was saturated 
with a mucilage which oozed through insect punctures in the 
pods, and formed gum-drops upon the outside as it dried. From 
these specimens I hoped to obtain an organism capable of forming 
pararabin. 

Bacteria were readily obtained, in the manner that I liave 
previously described, from portions of the punctured fruits, from 
the very young entire fruits (measuring about 1 cm. in length) 
and from unpunctured twigs. 

The colonies were those of Baet acixcim^ and of races of another 
bacterium which W8WJ closely investigated. Since the bacteria 
were obtained from the twigs and un punctured young pods, it is 
clear that the plant had not been infected by the same insects 
that made the holes through which the gum exuded. Infection 
must have occurred at another place, possibly on the stem, and 
at a less recent date. 

When infected upon the surfaces of plates of saccharose-potato- 
agar, the unknown bacterium grew as a whitish slime which could 
be readily removed, A watery suspension of the slime was 
coagulated by copper sulphate (1% and 10%), ferric chloride, 
aluminium hydrate, lead acetate (10%), basic lead acetate, Imryta 
water, milk of lime, and silver nitrate (5%). Upon standing a 
sediment separated out from the slime, and the almost clear 
supernatant liquid also gave precipitates with the reagents 
enumerated. 

When the specimens of fruit arrived at the laboratory, sevei^al 
pods were soaked in water, and the mucilage which exuded was 
precipitated with alcohol. But a small precipitate was obtained 
from a fairly mucilaginous solution, and when this small quantity 
was dissolved or diffused in water it was precipitated by lead 
acetate, baryta water, copper sulphate, silver nitrate, and slightly 
with ferric chloride. These reactions were sufficient to show 
that the Steroulia mucilage and the bacterial slime have certain 
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common properties, and that the organism which I had separated 
would eventually be fpund to be a pararabin -producer. 

The coagulation of the slime by all the reagents enumerated 
is not characteristic of Bterculia slime, for I have already shown 
that cane gum is also precipitated or coagulated. The slime of 
Bact pergicct^ the arabinan-galaotan organism of the peach, etc., 
when in strong solution, is also coagulated by these reagents. 
The slimes of ^oc^. persiooc and Bact. vagcularum differ from the 
Sterculia bacterium slime, in that they are not resolved by treat- 
ment in the autoclave at three atmospheres^ pressure into a 
deposit of bacterial remains and an almost clear or turbid super- 
natant gummy fluid. In tliis respect there was an agreement 
be tween the Sterculia bacterium slime and the slimes produced 
by the arabin and the metarabin bacteria. 

The turbid solution of the gum, when treated witli alcohol, 
gave a precipitate which consisted of large curdy masses and 
floccules. As the saline matter was removed during the process 
of eliminating the last traces of sugar, the alcohol threw down a 
precipitate, and at the same time produced a “ milk.’* The pre- 
cipitate was only partly soluble in water; the alcohol had gradually 
converted much of the carbohydrate into an insoluble modification. 
Saline flocculating agents, such as potassium chloride or better 
l>arium chloride, coagulated the “milk,’* and by dissolving tlie 
precipitate in water an opalescent solution was obtained. 

The insoluble gum dissolved readily in dilute hydrochloric acid, 
but boiling 1% sodium hydrate simply coagulated the diffused or 
swollen carbohydrate, leaving a clear solution. The solubility in 
dilute acid and insolubility in dilute alkali are characteristic of 
pararabin. 

The slime was obtained by growing the bacterium upon the 
surface of an agar medium coutainiug 5% saccharose and 50% 
potato juice. The potato juice and the medium should not be 
neutralised at any time during its preparation. The natural 
acidity undoubtedly favours the production of slime, causing it 
to be more gummy and less opaque; evidently there are less 
bacterial cells and more gum. When neutralised potato juice is 
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used there is obtained a smaller quantity of a thick white slime. 
Whether the increase of gum is due to the acid reaction of the 
medium or to the partial inversion of the saccharose is not clear; 
but, since reducing sugars are present in potato extract, it is 
probable that the natural acidity is the essential factor in 
stimulating the bacteria to Hlime-procluction rather than to repro- 
duction. 

The races of the organism . — Upon saccharose-potato-agar the 
bacteria always produced slime — that is to say, if the bacteria 
grew at all, slime was produced. Three races of the bacterium 
had been isolated, and these differed chiefly in the temperatures 
between which they grew. Race i., produced os much slime at 
18*’ as at 54“; at 30*" and 37“ the slime was less. Race ii., grew 
equally well at 18”, 24“, 30“ and 37“. Raceiii., grew equally well 
at 18”, 24° and 30“, but did not grow at 37°. Race L, produced 
the largest quantity of slime, and it is this race which was used 
in the work connected with the action of the organism, 

The slimes (ie., carbohydrate together with the bacterial cells 
and other products) which were produced by these races behaved 
differently to certain chemical reagents. For example, the slime 
of race i., was coagulated by copper sulphate, neutral lead acetate 
and barium hydrate, while races ii. and iii. were not. The slimes 
of all the races were coagulated by ferric chloride, aluminium 
hydrate, basic lead acetate, and milk of lime. The coagulation of 
the slime by many reagents is therefore not distinctive.^ 

When the gum was separated from the bacterial cells and other 
products and while in the soluble condition it behaved somewhat 
differently with these reagents. Curdy precipitates were obtained 
with alcohol, barium hydrafe, basic lead acetate and ferric 
chloride. Neutral lead acetate and copper sulpliate gave no pre- 
cipitate, Copper sulphate followed by sodium hydrate gave a 
light blue precipitate which contracted but did not darken upon 


* The elime of Baet. persicoi dkfered in its behaviour to copper sulj^bato 
according to the temperature of incubation of the cultures. These Prooead^ 
ings, ld03, p. 339. 
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heating. In this respect it is similar to the arabin and metarabin 
gums. Fehling’s solution sometimes did and sonietinjes did not 
precipitate the gum. These tests were made with the gum of 
race i., after the slime had been heated in the autoclave and the 
separated gum hod been repeatedly precipitated with alcohol to 
remove the sugars. 

The bacterium also produces slime in fluid culture. A medium 
containing saccharose 50, peptone 2, ammonium chloride 1, 
potassium phosphate 1, magnesium sulphate 0*5, chalk 10, and 
water 1000 grms. vras, after sterilisation, infected and incubated 
at the air temperature (25^). By the 10th day, the solution had 
become very viscous, and from it a small quantity of slime was 
obtained by treatment with alcohol. When made into an emul- 
sion with water, the slime behaved to reagents like tliat grown 
upon the surface of agar. 

The prodiwte of hydrolyeU . — The slime from agar wm purified 
by repeated precipitation with alcohol from aqueous emulsion 
until it was found to be free from sugars. The gum w^as then 
obtained from the slime and its hydrolysis was attempted by 
boiling with 5 % sulphuric acid. At the end of six hours a por- 
tion was abstracted, neutralised and tested for reducing sugars. 
Pehling’s solution gave a pale blue flocculent precipitate, but 
there was no reduction. At the end of twelve hours Fehling's 
solution gave the same negative reaction. The carbohydrate had 
not been hydrolysed, and in this respect it is similar topararabin, 
which is not hydrolysed upon lx>iling with dilute sulphuric acid. 

The sulphuric acid solution was divided into two and one of 
the halves was evaporated to half volume ( =» 10 % sulphuric acid) 
and boiled for six hours. The other half was nearly neutralised 
with baryta water, filtered and evaporated down with 50 c.c. of 
normal phosphoric acid until the solution darkened in colour and 
evolved the odour of burning sugar. The solution was then 
dilated to 33 c.o, ( « 5 % solution) and boiled for six hours. 
From the solution which had been boiled with 10 % sulphuric 
acid, a few milligrams of an osazone which melted at 177-180^ 
were obtained. The small quantity of osazone from tlie solution, 
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which had been treated with phosphoric acid, melted at 168-169\ 
Both o^Rzones were put together and dissolved in weak alcohol. 
The alcohol was boiled oflf and a water-insoluble, lemon-yellow, 
crystalline powder which melted at 191"^ was obtained. From 
the hot water solution crystals separated out on cooling; these 
dried on porcelain as a brownish-yellow skin which melted at 
170*^. The appearances and melting poiiits of these osazones 
indicated galactosazone, and a mixture of arabinosazone and 
galactosazone. 

As the quantities of sugars obtained by the above methods had 
l>een too small to enable the osazones to he separated in a prac- 
tically pure state, a further quantity of gum was hydrolysed. 
This test differed from the former in the gum having been obtained 
in fluid media (containing saccharose. The possibility of agar 
contaminating the gum was thus prevented. The carbohydrate waa 
freed from saccharose and reducing sugars by repeated precipitation 
with alcohol from aqueous solution or suspension. The curdy gum 
finally obtained was moistened with 2 c.c. of strong sulphuric acid 
and was then rubbed into a paste in a glass mortar. When the 
mixture had become brownish in colour, 25 c.c. of water were 
added, and, after transferring to a flask, the mixture was boiled 
for 9 hours under a reflux condenser. The solution, which con- 
tained reducing sugars, was neutralised with barium carbonate, 
Altered, evaporated, clarified with aluminium hydrate and finally 
treated with phenylhydrazine mixture* and heated on the 
water-bath for two hours. The solution was cooled and the 
residue, after Hltration, was dried on porcelain and then treated 
with ether to extract the tarry impurity. The osazones melted 
at 175-177^. 

The undoubted mixture of osazones was successively treated 
with (1) hot water, (2) hot dilute alcohol, and (3) hot strong 
alcohol. The first fraction consisted of a mass of yellow crystalline 
needles which dried on porcelain as a brown skin and melted at 
162-164®. Further treatment with hot water extracted arabin- 


Phenylbydrazme 1 c.c., glacial acetic acid 1 c.c., water O'd o.c. 
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osazone melting at 159“^. The second fraction dried as a loose 
yellow powder with a brown tinge. It melted at 184-1 86*^. The 
third fraction dried a.s a loose yellow powder which melted at 
190491^. This was dissolved in hot alcohol, and hot water was 
added until a workable precipitate settled out. The clear yellow 
powder so obtained was galactosazone melting at 194^^*. 

The slime has thus been seen to contain a carbohydrate which 
hod the properties of pararabin, viz., upon dr3dng it became 
insoluble, and this modification was insoluble in dilute alkali, 
soluble in dilute acid; it could not be hydrolysed by boiling with 
dilute acid, but by appropriate treatment with strong sulphuric 
acid it was hydrolysed to arabinose and galactose. 

ln\)*iHase is not secreted , — Many Imcteria w’hile producing gum 
from saccharose invert a part of the sugar to levulose and dextrose, 
one of which may 1 )g utilised. This organism does not secrete 
invortase. The supernatant liquid from saccharose-chalk cultures 
did not reduce Fehling's solution. Instead of reducing the fluid, 
the gum formed a precipitate which coagulated on boiling. 

The iiifluetice oj various sugars^ cf?c., upon slime-formation,-- 
In the culture media hitherto employed saccharose had been the 
carbohydrate nutrient. But as other carbohydrates might be 
capable of replacing saccharose, experiments were made to investi- 
gate this question. The results showed that dextrose, levulose, 
galactose, nmnnite and glycerine could replace saccharose. Of 
these levulose and glycerine were better than the others, and 
better even •than saccharose. The following carbohydrates were 
useless : raifinoae, lactose, maltose, inulin, starch and dextrin. 
The experiments were made with a peptone and chalk fluid, and 
also with nutrient meat-agar, to both of which media the carbo- 
hydrates had been added previous to sterilisation. The fluid 
cultures corroborated the results obtained with the agar medium. 
Potato-extract-agar was also used, but as this medium contains 
reducing sugars, it did not show clearly the effect of the added 
carbohydrates. There was one exception, however. The addition 
of glycerine produced a gelatinous growth, the bacteria being 
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apparently contained in comparatively large masses of slime. 
These masses "were also noted when gl 3 xerine had been added to 
the nutrient agar. They lay loosely upon the agar and could 
be scraped together into a gelatinous heap. 

Since the gum can Ix^ formed from glycerine, this substance 
should be much l>etter than saccharose when the gum is required 
in quantity, for the residual glycerine could be more easily 
removed. Furthermore, a whiter gum could be obtained; the 
saccharose solutions during sterilisation, etc., become brownish 
in colour, and as this colour is conveyed to the purified gum, its 
solutions are not colourless. 

Tlie other byproducts of the fermentation of saccharose , — A 
saccharose-peptone-medium contained in a small Hask was 
infected with the organism and connected with another flask 
containing baryta water. The air inlet was sealed with a screw- 
clip and the air outlet was connected with a tube of sodarlime. 
No aerial carbon dioxide could therefore gain access to the 
apparatus. At the end of five days the air from the culture 
fiask was drawn through the baryta water, when a copious 
formation of barium carbonate occurred. Carbon dioxide is thus 
a byproduct in the fermentation of saccharose. 

The supernatant liquid from a 20 days’ culture containing 
chalk and saccharose was treated with barium hydroxide and 
boiled under an inverted condenser in order to saponify alcoholic 
esters. The liquid, after cooling, was filtered and distilled in a 
partial vacuum until about one* third had passed over. The 
residuabfiuid was evaporated down and reserved for the extrac* 
tion of the acids. The distillate was distilled and the process 
repeated until about 10 c.c. of fluid bad been obtained. As this 
contained ammonia it was made acid to litmus with phosphoric 
acid and distilled at atmospheric pressure. The first 2 c.c. of 
distillate were absorbed with anhydrous sodium carbonate and 
distilled. The first drops that passed over were collected and 
the boiling point determined by SiwolobofiTs method. . The fluid 
boiled at 78® and burned with a blue flame. It also gave the 
iodoform reaction, and undoubtedly was ethyl alcohol 
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The reniduAl fluid reserved for the extraction of acids was 
evaporated to small bulk, acidified with sulphuric acid and 
filtered, The residual chalk, with adhering salts and liquid 
from the culture flask, was also treated with dilute sulphuric 
acid until all the chalk had been decomposed and the suspen- 
sion was strongly acid; it was then filtered. The two filtrates 
were reserved for extraction with ether. 

The two residues of sulphate of barium and calcium were 
dried in the air, then ground to a rough powder in a mortar, and 
finally extracted with ether. After the evaporation of the ether, 
the extracted acids were treated with hot water, when an oily 
acid separated out. This was washed with water, dried, dissolved 
in ether and filtered. After the ether had evaporated, the fatty 
acid, which was solid at the ordinary temperature, was melted 
and sucked into capillary tubes in which the acid crystallised in 
clusters of silky needles. These melted at 42 ‘5‘^, and apparently 
consisted of lauric acid. 

The reserve filtrates were extracted with etl»er in Schoorrs 
apparatus, and, after the ether had been distilled off, the residual 
solution of the acids was added to the liquid from which the 
lauric acid had been obtained. The volatile acids were driven 
off in a current of steam. The proportion of these to the residual 
or non-volatile acids was as 1:9*7, or roughly as 1:10. Tlie 
volatile acids consisted chiefly of butyric, with small quantities 
of acetic and formic acids. The partial separation of the acetic 
and butyric acids was effected by the treatment of the calcium 
salts with strong alcohol as recommended by Schoorl,* and the 
recognition was made by the odour of the acids and the ethyl 
esters. The solution of the non-volatile acids was evaporated and 
allowed to crystallise overnight, when prisms of succinic acid 
separated out. These sublimed, gave a buff precipitate with 
ferric chloride and ammonia, and melted at 180\ The method 
of Schoorl was then followed, when a further separation of 
succinate was effected. No other acids were obtained. 


35 


Sohoorl, Jour. Soc. Ohem. Ind., xlx., 5C7. 
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The acids produced during the growth of tlie organism in 
saccharose solutions are therefore succinic, la uric, butyric, acetic 
and formic, the relative proportions being in that order. Besides 
these acids, ethyl alcohol and carbon dioxide are formed. 

The organism did not produce characteristic growths upon 
the various media. The most distinctive characters were perhaps 
the production of a gummy slime on saccharose-potato agar, and 
of a pronounced viscosity in fluid media containing certain 
sugars, etc., and chalk. As pararabin has never before been 
shown to result from bacterial activity, it is probable that the 
organism is new,* and I have accordingly named it BacUrixim 
pararahinunij n.sp. (Bacillus pararahinvs, n.sp., by Migula’s 
nomenclature). 

Bacterium pabababinum, u.sp. 

Shapcy etc . — The organism appears as an active)}' motile, short 
thick rod with rounded ends. It tends to form long rods, chains, 
and threads in old cultures. The young cells, as taken from a 
24 hours^ agar culture, measure 0*6-0 *7 : 0*8-1 g. The flagella may 
be single and terminal, or numerous and peritrichous; up to seven 
have been observed upon one cell. The rods colour readily with 
the ordinary stains, and are decolorised by the Gram method. 
Spores were not observed. 

Temperature^ etc . — The growth temperatures have been noted 
on page 544, The bacterium is aerobicj no growth occurred under 
the mica plate. 

Nntrient agar plate . — At 30® the colonies are circular, raised 
translucent-white and gummy. Microscopically they are rounded 
and finely granular, with irregular curved structures scattered 
here and there, The deep colonies are oval, rounded or 
lenticular, and coarsely granular. 

Ghicose-gelatine plate . — In two days at 22® the colonies were 
white, rounded, raised and gum-like, although they did not draw 


* Bad. gelatinomra hetm^ Frit* Glagsr, a dextran baoterintn, appears to 
be the most closely related slimedorming organism. 
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into threads when touched with the needle. Microscopically 
they were coarsely granular and clouded, with curved or coiled 
structures scattered throughout the colony. The deep colonies 
were round and dark, with short delicate cilia radiating from 
the margin. 

Nutrient agar stroke , — The growth appears translucent* white, 
raised, moist or fat glistening, smooth or rough; the margin 
remains straight or becomes lobular. The consistency is either 
thin or gelatinous, 

Saecharose-poiato-agar stroke , — The growth may be (1) raised, 
luxuriant, translucent- white and non-gravitating ; (2) white, 
gummy and gravitating; or (3) thin, white, spreading, with gas 
production in the condensed water. 

Nutrient gelatine stab . — The growth along the needle track 
appears filiform, with a white, raised or depressed, glistening or 
dull nail-head. As the nail-head spreads outwards, the centre 
einks, and a tubular or crateriform pit is formed, below which 
the medium is locally liquefied. 

Glucose gelatine stab , — The stab becomes filiform, with a dry, 
glistening white nail-head, either raised at the margin and 
depressed in the centre, or fiat and spreading. The nail-head 
eventually becomes crateriform from the consumption of the 
medium, which is liquefied below the centre of the film. The 
medium may or may not darken. 

PotcUo , — The growth is yellowish- white, thin, glistening and 
scattered; it becomes raised, and buff-white and appears gummy 
or fatty. 

Bouillon , — The medium becomes very turbid with a loose 
fiocoulent sediment and slight surface ring. The indol reaction 
was obtained, and in nitrate-bouillon the nitrate was reduced to 
nitrite. 

AK/Ai.— The medium is not affected. 

Summary , — The gum of Sierculia diver$ifolia consists of a 
mixture of arabin and pararabin. The arabin is produced by 
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Bact acacice. Another organism — Bad, pararahinumy n.sp. — 
was isolated from the fruits, etc. Upon solid media and 

in solutions containing saccharose, dextrose, levulose, galactose, 
mannite or glycerine, a slime is formed. By appropriate treat* 
ment this yields a soluble pararabin gum wliich upon dehydration 
l)ecoities insoluble, and this modification is soluble in dilute acid 
and insoluble in dilute alkali. It is not hydrolysed by dilute 
acid, but strong acid converts it into arabinose and galactose. 
The bacterium does not secrete invertase, and in solutions of 
saccharose it forms gum, ethyl alcohol, carbon dioxide, succinic, 
lauric, acetic, butyric and formic acids. 


Errata. — On p. 119 of these Proceedings, in third line from 
bottom, ybr 67*08 read 64*68; and on p. 348, in line gelatine 
read galactan. 
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AUSTRALIAN FUNGI. NEW OR UNRECORDED. 

DECADES V.-VI. 

Br D. McAlpine, Corresponding Member. 

The followiug Fungi are all new species with the exception of 
three, and they belong to 16 different genera. 

Sckizotrichnm^ a new genus of Hyphomycete, has l>een con- 
stituted to include a form found on the flowering steins of a 
native Lobelia. Two Rusts are recorded, one on the Marigold 
and another on Stipa. The former was first observed in 1892, 
but only one stage {mcidinpi) was met with until 1902, and con- 
sidering the wide range of the Busts, it is strange that it has not 
been discovered elsewhere on such a widely distributed cultivated 
plant. 

41. Ascochyta ARiDA, n.sp. 

Spots brown, arid, becoming perforated, elliptical to irregular, 
with slightly raised margins, often confluent and forming irregular 
patches, with minute, block, punctiform, aggregated pustules. 
Perithecia golden-brown by transmitted light; depressed globose, 
crumpent, membranaceous, with round papillate mouth, average 
170 fjk diam. Sporules pale green collectively, oblong, l-septate, 
not constricted at septum, rounded at both ends, sometimes 
slightly narrower at one end, 2-guttulate, 17*19 x 4-4 J fi. 

Swan Hill, Victoria; on languid leaves and dried-up dead 
shoots of Mcotiana Graham; Oct., 1899. Very common. 

The shoots were completely dried up, with bark peeling off, and 
the erumpent perithecia were aggregated here and there in irregu- 
lar groups* 

Asoackpta nieoiianmt Pass., found on the leaves of J^icotiana 
UAamm in Italy, has ovoid-oblong, hyaline sporules, slightly con- 
stricted at septum; whereas in this species the sporules are of a 
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pale greenish tint, not constricted at septum, oblong in shape and 
with a guttule in each cell. 

42. Camarospoiuum OLKAitiAi:, n.sp. 

Perithecia minute, black, punctiforro, ultimately superficial, 
scattered, depressed globose, olivaceous, but dark brown from 
contained spores, membranaceous, with round slightly papillate 
mouth, 140-160^ diam. Sporules numerous, dark brow*n, fusoid 
to somewhat oval, 3-4-septate, not constricted at septa, with 1-2 
obliquely longitudinal median septa, 14- IT x 7-8 fi. 

Port Fairy, Victoria; on branches of Olearia aocillariH^ F.v.M.; 
May, 1899. 

43. Fusarium ORACiLS, n.sp. 

Sporodochia minute, sessile, round to elliptical, gregarious or 
broadly effused, on pale portion at junction of stem and root, also 
on root. Conidiophores ruddy in mass, hyaline individually, 
radiating, septate, not constricted at septa, tapering to a Bne 
point, 120 x3Jm* Conidia produced at apex, very abundant, 
hyaline, crescen^shaped, acute at both ends, 3-5 septate, not con- 
stricted at septa, guttulate, average 70 x 2^/i. 

Sandringham, Victoria; on flowering stem of Lobtlia t/ibbomj 
Labill.; Dec.. 1902. 

It differs from F* rowwm, link, in the slender, graceful conidia, 
and seems to be quite a characteristic species. 

44. Henurrsonia lobeu£, n.sp. 

Perithecia black, punctiform, somewhat gregarious or solitary, 
slightly erumpent, olive by transmitted light, depressed globose 
to oval, membranaceous, of parenchymatous texture, with apical 
pore, 1 70-2 10 diam. Sporidia clear olivaceous, oblong, rounded 
at both ends, 3-«eptate, guttulate at first, generally constricted 
at median septum and occasionally at other septa as well, 1347 
X 4 J-6 ft, 

Sandringham, Victoria; on stem end leaves of Lobelia 
LabilL; Deo., 1902. 
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The «poi*e, even when coloui'ed, may be without septa; then the 
median septum is formed, next a second septum in one half, and 
finally the third septum in the other half. 

It differs from the common H. mrmentoruYn^ West., in the 
sporules being longer and broader, and olivaceous in colour. ]t 
was intermixed with Pestalozzia citrina^ Me Alp. 

45. Maobophoma brunnea, n.sp. 

Perithecia semi-gregarious, dark brown, covered by epidermis, 
depressed globose, bright yellowish-green by transmitted light; 
membranaceous, of parenchymatous texture; opening at surface 
by pore, 200-230 /*. Sporules hyaline, elongated-ellipsoid to f usoid, 
rounded at both ends, with coarsely granular contents, 21-24 x 
5-7 fi; basidia hyaline, elongated, variable in length and breadth, 
average 14x2-3 

Sandringham, Victoria; on stems of Lobdia gihbomy Labill.; 
Dec., 1902, and Jan., 1903 (C. French, Jr,). 

It differs from M. hueffdii (B. k C.), Berl. k VogL, found on 
the living stems of Lobelia, in which the perithecia are globose 
and at length free, and the oblong sporules 16-17 long. The 
perithecia are brown in colour when closely inspected, and the 
apical pore may enlarge considerably owing to the disruption of 
the surrounding tissue. 

46. Masbakinula phyelodioeum, map. 

Spots on both surfaces, numerous, slightly raised, more or less 
orbicular, often confluent, pallid or light brown, with distinct 
darker margin. Perithecia few, black, at first immersed, then 
erumpent, globose, subcarbonaoeous, with apical pore, up to | mm. 
diam. Asci olavate to saccate, subsessile, 8-spored, 120-140 x 
30-50 /*, Spofidia distichous or conglobate, colourless, lanceolate, 
1 -septate and slightly constricted at septum, straight or slightly 
curved, 64-64 x 13-16^, Paraphyses very copious, agglutinated, 
apparently filiform, broken up into small segments. 

Mordialloc, Victoria; on phyllodes of Acacia Ungifolia, Willd.; 
Sept., 1901 (C. French, Jr.). 
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The species of this genus are mostly found on bark, but occa- 
sionally on leaves. The large and beautiful sporidia are very 
characteristic. 

47. Pestalozzia citrina, n.sp. 

Pustules punctiform, black, convex, covered by epidermis, 
finally naked, globose or elongated, scattered, mm. Conidia 
fusoid, straight or sometimes curved, 3-4- and occasionally 5- 
septate, slightly constricted at septa, two or three (or four) 
median cells lemon-yellow, terminal cells hyaline, conoid, and 
apical one surmounted by one, two or three diverging slender 
setse, straight or curved, reaching a length of 21 fA, and sometimes 
one at right angles to the other, 24-28 x 7-8 J/a; basidia slender, 
hyaline, up to 28 x 2 /x. 

Sandringham, Victoria; on stem of Lobelia gihhom^ Labill; 
Dec., 1902 (C, French, Jr.). 

In P./tmerea^ Desm., which varies considerably on different 
hosts, the conidia are dark brown to dark olive, and the basidia 
are short. 

48. Phoma LOBKLi.®, B. & Br. 

Perithecia minute, black, semi -gregarious, at first covered by 
epidermis then erumpent, lenticular, yellowish-green by trans- 
mitted light, membranaceous, fragile, with large papillate mouth, 
120-140 X 70-80/x; mouth 28^ diam., mycelium giving rise to 
perithecia composed of pale olivaceous, elongated, septate hyphie 
6-7 ^ brood. Spor ules hyaline, elliptical, bigu ttulate, 3^-4^ x 1 ^2^. 

Sandringham, Victoria; on stems of flowering Lobelia gihboea^ 
Labill.; Dec., 1902 (C. French, Jr). 

This species was first found on Lobelia nicotiana>/olia^ Heyne, 
in Ceylon. The original description is very brief, but the sporules 
agree in both the Ceylon and Victorian specimens. 

49. Phvllosticta oorrb.®, n.sp. 

Epiphyllous. Spots marginal, elongated, brown, with distinct 
dark-coloured border. Perithecia black, slightly erumpent, 
scattered, dark brown by transmitted light, depressed globose, 
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membranaceous, with papillate pore, 180-210 /x diam. Sporules 
numerous, hyaline, guttulate, cylindrical or tapering towards 
Attached end; 7-9 x 2-3 fi; basidia ari^^ing from olivaceous base, 
hyaline, filiform, 9-10 ^ long. 

Handringham, Victoria; on languishing leaves of Correa specwa^ 
Ait.; Jan., 1903. 

50. PhYLLOBTICTA PASSlFLORiE, n.sp. 

Perithecia on large fawn irregular patches which ultimately 
become perforated; block, punctiform, scattered or subgrogarious, 
immersed, depressed globose, membranaceous, with papillate 
apical pore, 200-220 /x diam. Sporules numerous, greenish in 
mass, hyaline individually, minute, bacilliform, 3 /x long. 

Malvern, Victoria; on leaves of Ftmijlora edulu^ 8ims; March, 
1903. 

The fawn patches are very conspicuous, and the immersed, 
black, dot-like perithecia are easily seen upon the pale back- 
ground. It differs from Phoma term^ Sacc., found on dry fruits, 
in which the sporules are 6 X ^ K and from Pfioma 
Fenz. & Sacc., on dry fiower-stalks, in which the sporules are 
7-8x3.3i^. 

51. Pkosthemium KJSNTiifi, n.sp. 

Spots numerous, dark brown to black, on both surfaces of leaf, 
orbicular to oblong, definitely circumscribed, up to | cm. diam. 
Perithecia scattered or several together, minute, olivaceous, 
globose, immersed, membranaceous, ultimately raising and ruptur- 
ing epidermis, 100-140 p diam. Sporules pale olivaceous in mass, 
hyaline individually, 3-5-radiat© and springing from short basal 
stalk, usually elongated-obclavate, septate (4-5), variable in length, 
25-45 X 3 /X. 

Brighton, Victoria; on leaves of Kmtia Forsteiianay F.v.M.; 
Feb,, 1903. 

Only four ^cies of this genus have Imen recorded — three in 
Europe and one in America — and these have all coloured spores. 
In this case the stellately-arranged sporules are hyaline indivi- 
dually, but it is still retained in that genus. 
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52. PUCCINIA CALENDULA, fl.sp. 

i. Aecidia orange-yellow, in clusters, crowded, sometimes 
circinate, 320-360 fx diam.; paeudoperidia with margin torn and 
reflexed; peridial cells quadrate or polygonal, striated at margin, 
21-24 fx long. Aecidiospores very irregular, subglobose to poly- 
gonal, very finely echinulate, pale orange, 14-17 x 11-12 fx, 

iii. Teleutosori intermixed with aecidia, black, erumpent, soon 
naked, girt by the ruptured epidermis, circular to ellipticHl, 
compact, often confluent. Teleutospores yellowish-brown, clavate, 
constricted at septum, thickened at apex, rounded or acute, 
epispore smooth, 36*52 x 19-23 ft; upper cell darker in colour and 
broader than lower, 21-31 ft long, and sometimes thickened to a 
depth of 12 /*; lower cell slightly or not at all tapering towards 
pedicel, and averaging same length as upper; pedicel hyaline, 
persistent, 28-37 x 7-8 p, may attain a bj^eadth of 10 /u at junction 
with spore. 

X. Mesospores not uncommon, aimilarly coloured to teleuto* 
spores, elliptical to pear-shaped, thickened at apex, 30-42 x 2l-23g. 

Armadale, Victoria; 1892, 1902 and 1903 (Robinson) on 
upper and under surface of leaves and all green parts, including 
fruits, of CcUendida qfficinaluj L.; Killara, Oct., 1902. 

Aecidium-stage all the year round, but less common in mid- 
summer. Teleuto-stage fmm March to J une. The aeoidium-stage 
was the only one found at first, and was described in the Agri- 
cultural Gazette of New South Wales, 1896, p. 152. Then in 
March, 1902, the teleuto-stage was found by Mr, G. H. Robinson, 
and was very plentiful this season. It causes swelling, distortion, 
and discoloration of the flower-stems and leaves, and the bright 
orange colour of the aecidia on the leaves readily attracts atten- 
tion from its harmonising with the flower-head. 

53. PucoiNiA flavescens, n.sp. 

ii. Uredosori on upper surface of leaf, minute, linear, often 
confluent, soon naked, pulverulent, rusty brown, arranged along 
furrows of leaf. Uredospores globose to shortly elliptical, finely 
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echinulate, golden-brown, with at least 5 germ-pores irregularly 
distributed, 21-24 ^ diain., or 25-28 x 21-24 f*. 

iii. Teleutosori minute, elliptical, numerous, black, often con- 
fluent lengthwise, soon naked. Teleutospores intermixed with 
uredospores, dark chestnut-brown, oblong, constricted at septum, 
with rounded and thickenetl apex, smooth, 33-48 x 18-24 ;i; upper 
cell generally hemispherical, and about equal in length to lower; 
lower cell generally rounded at base, sometimes narrow and 
elongated like upper portion of pedicel; pedicel persistent, tinted* 
elongated, up to 72 ^ long. 

Hampton, Victoria; on Siipa JlaveBcens^ LabilL; Jan., 1903. 

The pulverulent uredosori, and the numerous minute, black 
teleutOBori are characteristic of this species. The uredosporea form 
a rusty powder over entire upper surface of leaf. The pedicel of 
the teleutospore is some times lateral and the septum erect as in 
Oiorchidium. It differs from P. Arthur, in the uredosori 

being soon naked and decidedly ruddy-brown, not yellowdsh, 
while the uredoapores are broader. 

In specimens of P. Hipm^ (Op*) Hora, taken from Syd. Ui*ed. 
Exa. No, 28, on Siipa capillata^ L., the teleutospores are decidedly 
different. The apex is generally bluntly pointed, and the size 
48-54 X 18-21 In specimens of P. Arth., from Arthur 
and Holway’s Ured. Exs. No. 27, on Siipa 9 parteay Trin., the 
teleutospores are more pointed at the apex and rather thicker. 

I have submitted specimens to Prof, J. C. Arthur, and he 
remarks that it is clearly distinct from his species, although there 
is very much similarity between the two, as one might expect, 
from the hosts being essentially alike. 

54. RHAIiDOSPOHA LOBELtiB, n.sp. 

Peritheoia black, puuctiform, gregarious, erumpent, on greyish 
epidermis, globose, dark brown by transmitted light; membrana- 
ceous, rather Arm, with papillate mouth, 1 60-200 p diam. Sporulea 
numerous, hyaline, Aliform, straight or slightly curved, rounded 
at both ends, or rather acute, 1-or more guttulate, with granular 
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contents, 24-31 x average 28 x 3 basidia very slender, 

curved, 7-10 fi long. 

Sandringham, Victoria; on stems of Lobelia gibbomy Labill.; 
Jan., 1903. 

It differs from Septoria lohelice^ Peck, in the absence of spots, 
and the sporuies there are 17-25^ long. Also from A. catnjHinidcr., 
Fautr., in which the sporuies are 40-60 x 2 

55. Septoria AUSTRALIA, n.sp. 

Spots on both surfaces, orbicular to irregular, at first ruddy- 
brown and indefinite, then definite with milk-white centre and 
dark brown margin. Perithecia black, crowded, punctiform, 
slightly erumpent, lenticular, membranaceous, with round papil- 
late apical pore, 80-100 x 120-140 /i. Sporuies hyaline, straight, 
curved or fiexuous, very slender, generally 3-soptate, 30-45 x 0'75“ 

1 average 35-40 p in length. 

Kiewa Valley, Victoria; on Viola hetonicifolia^'i^V[i*\ Nov., 1902 
(Robinson). 

This is a very distinct species, and differs from the others 
found on Viola as follows : — In S- violet^ West, the perithecia are 
epiphyllous, and the spores are 20-30 x 1 /n. In S, violicola^ 8acc., 
the perithecia are also epiphyllous, and the spores are compara- 
tively stout, being 24 x 7-8 /*, In S, hyalirMij Ell. & Ev., the white 
spots have a purple margin, and the non-septate spores are 20- 
40 X 1 ft. 

56. Septoria conflubnb, n.sp. 

Spots greyish-white to grey, and occupying large portions of 
leaf, or without distinct spots. Perithecia black, crowded, and 
often confluent, globose to lenticular, dark brown by transmitted 
light, membranaceous, fragile, with apical pore, 140-175 fu 
Sporuies hyaline, straight, sinuous or curved, 2-3 septake, generally 
2-septate, not constricted at septa, rounded at both ends, or some- 
what pointed at one or both ends, with granular contents, average 
52-56 X 3^-4 g,but may vary in length from 42 to 63 g. 

Sandringham, Victoria; on fading and faded leaves of i/sseni- 
hryanihtmum vequilatmraley Haw.; Oct., 1902. 
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57. SbpTOKIA LAGfiKOPHOfiAC, D.sp. 

Spots more or less orbicular, on both surfaces of leaf, dirty fawn 
to dirty brown, distinct, and from 3-8 mm. in diam. Perithecia 
minute, innate, subgregarious, black, olivaceous by transmitted 
light, depressed glol)Ose, delicately membranaceouB, with distinct 
round papillate mouth, 80-100 p. diam. Sporules hyaline, filifonn, 
straight, curved or flexuous, apparently 1-2 septate, very slender, 
19-24 ^ long, average 21 fu 

Kiewa Valley, Victoria ; on living leaves of La^enophora 
hillardierij Cass.; Nov., 1902 (Bobinson). 

It differs from S, sonchi^ Sacc., in the distinct spots, and the 
slightly smaller perithecia, as well as in the sporules being much 
more slender. The apparent clear septa may be guttules which 
occupy the entire breadth of the narrow sporules. Puccinia 
l(igenophor€By Cooke, both in its aeoidial and teleuto-form may 
occur on both surfaces of the spot, which, however, is primarily 
caused by the Sepioria. 

58. Sbptoria vabia, n.sp. 

Spots dry, brown or grey, rather indefinite, sometimes defined 
by a black line. Perithecia minute, black, immersed, membra- 
naceous, globose to lenticular, with protruding papillate mouth, 
80-130 /i. Sporules hyaline, filiform, straight or curved, at first 
continuous, then at maturity distinctly S-septate, issuing in 
tendrils when moist, 35-45 x I-IJm- 

Mymiong, Victoria; on leaves of Plantago varia^ R.Br., Aug., 
1900; Jackson Creek, Oct., 1900 (C. French, Jr.); Kiewa Valley, 
Nov., 1902 (Robinson). 

There are various species of this genus found on Plantago, but 
they differ from the above. S* hoterochroa^ Desm., has spores 
25 p long. S* inoonspictba, B.C., has spores 55 x 2^ g. S* planta- 
ginUf Sacc., has filiform-clavate spores, and those of planta- 
ginea^ Pass., are pluri-septate and 55 x 2|/i. In S. vanhoeffenii, 
Henn., the spores are only 15-21 x 2-2^ p. 
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B c H 1 z o T n 1 c H u M, n.g, 

Sporodochia globose or subglobose, eruinpent, ultima tel j super- 
ficial, black; sets&^septate, thick-walled, erect, straight or slightly 
curved, few or numerous. Conidiopliores obsolete or represented 
by a minute colourless base. Conidia hyaline, filiform, straight 
or curved, 3- or more septate. 

This genus has a dark-coloured sporodoehium, but the conidia 
are hyaline, hence it belongs to the Series TnberculaTiem muee- 
dinece^ Sacc. Further, on account of the septate spores, it will 
occupy a place l:>eside Leptotriehum, Corda, in which the conidia 
are only 1 -septate and the seta? continuous. 

59. SCHIZOTRICHUM LOBELIA, n.sp. 

sporodochia on sooty elongated patches, den sly crowded, 
globose or discoid, erumpent, finally superficial, black, with 
greyish bloom due to conidia, lSO-160 diara., composed of com- 
pact dark olivaceous, closely septate and copiously branched 
liyphaB 7-9 /i broad; with similarly coloured, projecting, thick- 
walled setsB, simple, septate, not constricted at septa, with usually 
rounded and almost colourless apex, 70-95 x 4^-5 Conidio- 
phores obsolete. Conidia hyaline, filiform, straight or curved, 
3-6-8eptate, not constricted at septa, guttulate, very variable in 
length, average 28-35 x 1-2/*, but may reach a length of 60-60/*. 

Sandringham, Victoria; on flowering and fruiting stems as well 
as leaves of Lobelia gihhosa, Labill.; Dec., 1902; Jan., 1903. 

The black elongated patches are very conspicuous and often 
very numerous. The sooty appearance is due to a perfect net- 
work of dense olivaceous hyphee which connect the various sporo- 
dochia. The conidia arise direct from the olive-coloured cells of 
the sporodoehium, or there may be a minute, basal, hyaline cell 
from which the conidia are detached. The radiating setie may 
be few or numerous, sometimes none or apparently coveting the 
entire sporodoehium, and \ery occasionally the apex gives rise to 
a colourless filament, resembling a conidium originating from the 
basal colls. 
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60. Seynksia banksIjE, Henn. 

Hpots cpiphyllouH, brownish, roundish to indefinite, often con- 
fluent, particularly along midrib. Perithecia gregarious, scuti- 
form, radiate-cellular, black, with central irregular pore, 160*220^ 
diam. Asci ovoid to clavate or cylindric-clavate, rounded at 
apex, ending abruptly at base or with very short pedicel, S-spored, 
variable in size, 40-G5 x 16-25^. Bporidia distichous or conglo- 
bate, sul)ellipHoid to ovoid, brown, l-septate, constricted at septum, 
upper cell stouter, 15-19 x 7-9 fi. Paraphyses crowded, filiform, 
hyaline, much branched. 

Dimlioola Desert, Vic.; on leaves of Bankt^in ornata^ F.v.M., 
Aug., 1896 (Reader); Gosford, N.S.W.; on leaves of Jiankuia sp., 
April, 1902 (Pritzel); Eumundi, Q., May, 1902 (Pritzel). 

^1 his species hod just been described and named as above when 
I received *Hedwigia^ (xlii., I’art 2) for March, 1903, in which 
Prof. P. Hennings had described this one along with other 
Australian Fungi. The descriptions are substantially the same, 
only the paraphyses were overlooked by Prof. Hennings. 
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KOTES AND EXmiUTS. 

Mr. Froggatt Bhowed specimens of a small beetle (Fam. 
IliBpidm) received from Mr. J. H. Maiden, to whom they had 
bean forwarded b}' the Manager of a large plantation in New 
Britain, with the information that the larva? were destroying the 
fronds and buds of the cocoanut palms in a very serious manner. 

Dr. Greig Smith exhibited cultures and products obtained 
during the investigation of Sterculia gum. Also the cork from 
a sample bottle of a quantity of deteriorated wine, showing exten- 
sive damage due to the lx>rings of insect larvie. 

Mr. Steel exhibited a specimen from one of the prehistoric so- 
called Vitrified Forts occurring in Scotland, and gav© an 
account of these remarkable relics (for a detailed account with 
bibliography, see Encyclop. Brit, 9th Ed., Vol. xxiv., p. 263). 

Mr. H. S. Mort exhibited a specimen of Dimya oomigaUi^ 
Hedley, from Long Bay. The species was described from material 
obtained during the Thetis ” Expedition, and is only the second 
recent species of the genus. 

Mr. Fred Turner exhibited specimens of CheTwpodium rhadi- 
siachyum^ F, v.M., a rather uncommon Chenopod from Eoeboume, 
W.A.: BXidTecoma Hillii, F.v.M., one of the rarest of Australian 
plants, and the most beautiful of the Australian Bignoniatm; 
one plant was* found by the exhibitor at Harvey Bay in 1876; 
and in Part iv. of the recently published “ Queensland Flora ” 
Mr. F. M. Bailey reports that no other plant in the wild state 
had since been discovered. 

Professor David showed a series of rock specimens, fossils, rock 
sections under microscopes, and lantern slides, in illustration of 
Mr. Woolnough*8 paper. 



WEDNESDAY, AUGUST 29th, 1903, 


The Ordinary Monthly Meeting of the Society wan lield in 
the Linnoan Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, August 29th, 1903. 

Dr. T. Storie Dixson, President, in the Chair. 

The President said that, as Members were aware, in the inter- 
val since the last Meeting, Lady Maoleay, the widow of the 
Founder and Benefactor of the Society, had passed to her rest 
after a brief illness. Lady Macleay^s sustained interest in the 
welfare of the Society, and in the other plans for the advance- 
ment of science inaugurated by her husband, Sir William Macleay, 
was a source of gratification to the Society. The Council, on 
behalf of the Society, had already found occasion to give 
expression to the profound regret which Lady Macleay’s decease 
hod evoked; and also to respectfully tender sincere sympathy to 
Mr. E. Deas Thomson and the nieinbers of the family. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 13 Vols., 59 Parts or Nos., 4 
Bulletins, 3 Reports, 2 Miscellanea, and 11 Maps, received from 
02 Societies, 4c., were laid upon the table. 



566 


STUDIES IN AUSTRALIAN ENTOMOLOGY. 

No. XIT. NkW CaIOBID^ (pASAGEISr, BEMtilDIlSI, PoaoxjNt, 
Platysmatixi, PLATvyrxT^ Leri IX I, with Kevisionab 
Lists of Genera and Spbecis, some Notes on Svnonymy, 
ike,). 

By Thomas G. Sloane. 

Tribe Fi^NAOEINI. 

Bafon de Chaudoir monographed the PatiayeJni of the globe 
in 1878,* hia essay including a table of the genera, w'hich shows 
three as Australian. These genera may, from Chaudoir’s table, 


be arranged thus : — 

Paraglossie extending beyond the ligula and prolonged in a 
more or less narrow and long lobe. 

Tooth of mentum broad and truncate. 

Tooth of menturn narrow, rather elongate. (Mandibles 

long and prominent, olytral spots blood red) TinogmihvA^ 

ParagloBSie not extending past the ligula, and only appended 
to Us lateral margins. (Labrum emarginaU, the two 
piliferous punctures of the middle very near the anterior 
margin) ... THchuia, 


Genus Epicosmus. 

In my study of this genus I have had to make out Castelnau 
and Chaudoir's species from the descriptions; it is, therefore, 
necessary for me to support my references to species of these 
authors by descriptive notes on the species to which I apply 
names given by them. This is more necessary because I find that 
I cannot follow Chaudoir in his treatment of Castelnau^s species. 


Ann. Soc. Ent. Belg, xxxi,, 1878, 
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All the Australian species have the pronotum and the lateral 
parts of the underside (including prosternum and tneHOsternum) 
oovered with large punctures; also in a general way all these 
punctures are setigerous : the ventral segments have the anterior 
margins crenulate-punctate. 

Chaudoir says that in Epicosmus the apical joint of the palps 
has the form of a triangle with the sides almost equal, broader 
in $ than in 2; but I do not find this sexual character sufficiently 
distinctive to be of much use, for these joints are so compressed 
that their apparent width varies according to the point of view 
from which they are observed. I infer from Chaudoir’s treat- 
ment of the Australian species that he considered the shape of 
the prothorax the same in both sexes; but this does not seem to 
be the case, my observations going to support tlie view tliat in $ 
the prothorax is narrower (often decidedly so), particularly at the 
base, and often has the posterior part of the sides more strongly 
sinuate than in 2* is unknown to me in 

nature. 

According to Chaudoir, all the species of the genus Epico^mua 
have yellowish spots on the elytra. This indicates that the spots 
are of some advantage to these insects; probably they are of a pro- 
tective nature to warn insect-feeders against them, for they emit 
an acrid fluid with a most searching and pungent odour, which 
suggests that they must be anything but dainty articles of diet. 
•Our species are found in dry forest lands, and not about damp 
places or marshes. 

Table of Species, 

Prothorax with basal angles rounded, not dentate, f E, Schaum. 

(Elytra very wide and convex) I E, macleayi^ SI. 

]hrothorax with basal angles sharply marked and dentate. 

Elytra with at least third, fifth and seventh interstices forming strongly 
raised ridges, with summits nitid and not, or hardly punctate. 

Blytral interstices subequal, third, fifth and seventh not decidedly more 
raised than fourth and sixth in middle. (Form stout, eJytral 
spots orange). 

Indexed margins of elytra black; E, obesulus, SI. 

Indexed margins of elytra with a reddish maik towards base (beneath 
anterior spot of upper surface). 
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prothorax with posterior lateral sinuosity obsolete, or almost so. 

E. rockhamptonennitf Casteln, 

Prothorax with sides strongly sinuate posteriorly. K. cotuptus^ LrI. 
Elytra with third, fifth and seventh Interstices much more raised than 
fourth and sixth. 

Form short, oval, convex. 

Two inner interaticea of each elytron not placed in a wide deep 

sutural channel E, froffpattif SI. 

Third interstice of elytra very strongly raised so that the sutural space 
between them forms a wide channel ..,E. auntrolasite^ Chaud. 
Form oblong. 

Prothorax decidedly broader than long. 

Elytra convex, oval, with sides rounded; elytral spots orange, round, 

anterior distant from base K. (tUernunit^ Casteln. 

Elytra depressed, oval, with sides parallel; elytral spots red, anterior 

large and near base E. SI. 

Prothorax hardly broader than long; elytral i A\ elon(iatu»^ Casteln, 

spots red ) E, Dej. 

Elytral interstices roundly convex, equal and punctulate. (Length 
9'fi mm.) E. parvulu$f Mach 


Epicosmus maclbayi, n.8p. 

Biidema nobile^ Mach, Proc. Linn. Soc. K.S.W. 1888 (2), iii., 
p. 462. 

Chaudoir, in his Monograph, refers Paniagem nahilis, Dej., to 
Epicosmus; Macleay^s name E. ^whilisy therefore, requires chang- 
ing. It is closely allicii to E» insignis, Schauni, but ditiering by 
prothorax proportionately longer (4*2 x 5 — insujnis 4*2 x 5‘8 n\m\ 
much narrower at ap(3X (2*4 — insignis 31 inin.),of same width at 
base (3 ‘4 mm.); sides less ampliate; widest part placed further 
back; margins less explanate and not the least sinuate towards 
base, <kc. Length 16*5, breadth 7’7 mm. {EAnsignis 18 x 8‘5mm.). 

i/ai.— N.W.A. : Behn River (llelms). 

Epicosmus obesulus, n.sp. 

Robust, oval, convex. Black; elytra with four orange-coloured 
spots; anterior spot small, transverse, distant from base; inflexed 
margins black (not marked with a red spot near base). Allied 
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to E, rockhamptonensis^ Gas tela.; head not differing. Prothorax 
small, transverse (2-7 x 3*5 mm.), widest just behind middle, 
convex, strongly declivous to anterior part of sides and gently so 
in a long slope to middle of base; sides ampliate, rounded at 
widest part, strongly and roundly narrowed to apex (1*9 mm.), 
strongly narrowed to base (2*6 mm.); posterior part of sides rather 
sharply upturned, appearing lightly and widely sinuate if viewed 
from side, oblique (hardly rounded) if viewed across disc; anterior 
angles close to head, not marked; basal angles feebly dentate, the 
tooth very small and less prominent than the margin before the 
deeply marked juxta-basal notch; a wide shallow* depression on 
each side of base; median line distinct; lateral margins anteriorly 
not (or very narrowly) explanate. Elytra short, wide (6*5 x 4*6 
mm.); base wide; sides rounded, interstices 2-7 almost equal, 
third more prominent posteriorly. Length 10*5-1 2*5, breadth 
4*6-5*25 mm. 

//a6.— Q. : Townsville (Dodd). 

I received two specimens from Mr. F. P. Dodd, of Townsville, 
taken near that town; the smaller (^) has served me for the 
measurements given above. Closely allied to E.ruckhamptonenniB^ 
Castln. (as identified b}" me, po$t)^ of which it may be a variety, 
but I prefer to distinguish it under a separate name because 
of the following differences : — Elytral spots (particularly the 
anterior) smaller; inflexed margins without a reddish mark below 
the anterior elytral spot; form more convex, prothorax shorter, 
more convex; elytra more convex (declivous to scutellum), more 
declivous to sides, which are more rounded. Its elytra do not 
agree with Chaudoir’s description of those of E. corpnlentvsy 
therefore I have been unable to consider it that species. 

Epicosmob bockhamptonbnsis, Castelnau. 

Eudema rockhampionmBey Casteln., Trans. Roy. Soc. Viet, 
viii, 1868, p. 146 : EpicosmuB corpuUntm^ Chaud., Mon. p. 131. 

Oval, robust* Black; elytra with four orange-coloured 
spots, the anterior spot distant from base; inflexed margins with 
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a reddish mark near margin below anterior elytral spot. Pro* 
thorax transverse (3*5 x 4*65 nini.), subconvex ; apex narrow 
(2*1 mm.), lightly emarginate; anterior angles obtusely rounded^ 
sides ampliate in middle, widely rounded at wddest part, strongly 
and roundly narrowed to apex, less strongly narrowed to Vjose 
(3*25 mm.), posterior part widely subsinuate if viewed from side, 
rather rounded if viewed across disc; a wide shallow depression 
on each side of base; margins lightly raised from these basal 
depressions. Elytra wide, oval (9x6 mm.); sides lightly rounded; 
apex sinuate on each side; interstices 2*7 almost equal in size 
and convexity, summits uitid and impunctate, 3txl and 5th a 
little larger than others, 3rd more prominent posteriorly. Length 
14, breadth 6 mm, 

(J. Smaller; prothorax less transverse (3*25 x 4 mm,), narrower 
at base (2*8 mm.); posterior part of sides more upturned, more 
sinuate when viewed from side; elytra similar (7*7 x 5*5 mm.), 
less rounded on sides, summits of interstices narrower. Length 
12-5-13, breadth 5-2-5*5 mm. 

Hab. — Q, : Bockhampton (Jlde Castelnau and Chaudoir), Bur- 
nett River District (Coll. Sloane). 

I have no hesitation in referring my largest specimen ($) to 
E, rockhamptoneneUf Casteln., and the smaller specimens (^) 
agree with Chaudoir’s note on his E, corpidetUiis. I therefore 
regard these two species as the same. The essential difiPerenoe 
from E, comptu$i Laf,, is in the shape of the pro thorax which is 
less strongly narrowed to the base, and much less sinuate on the 
posterior parts of the sides. 

My specimens (five in number) were brought back by 
Professor W. Baldwin Spencer from a trip to Gayndah and the 
Burnett River in 1892. Amongst the specimens obtained by 
Professor Spencer were two small ones ()engthl0*6*l 1*6 mm.) with 
the prothorax almost as in E* ciVfSirctldsicp,^ Ohaud., t.c,, more 
convex than in E. rockhajnpton^nftis and more declivous anteriorly; 
the elytra do not differ noticeably from E, rockhamptonen$i$f of 
which it seen^s a small form or variety. 
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Epicosmub COMPTU8, Lafert6. 

I$otarms cmiptu^y Laf., Ann. Soc, Ent, France, 1851, p. 220; 
Chaud., Mon, p. 130: Eudema atistrahy Casteln. (not Dejcan), /.c., 
p, 146. 

Black; ely tral spots orange; intlexed margins of elytra reddish 
l>elow anterior spot. Protlior'ax broader than long (2*9 x 3 
ampliate at widest part; sides obliquely but a little roundly 
narrowed to apex (2 mm.), strongly narrowed to base (2*35 mrn.), 
posterior part of sides strongly sinuate, Elytra oval (7*1 x 4*8miu.), 
lightly convex ; interstices 2*7 suljequal behind posthumeral 
spots, summits nitid, 3rd, 5th and 7th visibly more raised towards 
base, 3rd strongly raised on apical declivity. Length 12*3, 
breadth 4*8 mm. 

HaL — South of Queensland, and north of New South Wales 
{fide Castelnau). 

My single specimen is witliout locality. Castelnau says it is 
found in South Queensland, Clarence River, Sydney, itc. I have, 
however, only found E, maaier$iy Sloane, in the neighbourhood of 
Sydney. Chaudoir in his ‘Monograph^ says that Ettdtma 
trale of Castelnau's notes was E, comptm^ Laf, 

Epicosmus proggatti, n.sp. 

Oval, robust, convex. Head small ; prothorax witli disc 
roundly convex in middle, declivous to apex and sides, and to 
base in a long but decided slope, margins reflexed near base; 
elytra convex, sutural part (Ist and 2nd interstices) lightly 
depressed, strue deep, punctate, interstices very convex, rounded 
on summits, 3rd and 5th a little wider and more raised, with 
summits more nitid and hardly punctulate. Black; ely tral spots 
dark red, large (anterior I -7, posterior 1*6 mm. in length). 

Head long, con\*ex; eyes small, hemispherical; an tennte slender. 
Prothorax transverse (2*3 x 3*25 mm.), widest just behind middle; 
sides roundly ampliate from apex, strongly and widely rounded 
at widest part, rather obliquely nari’owed to base without sinu- 
osity; base (2*1 mm.) wider than apex (1*6 mm.); basal angles 
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sharp, shortly dentate; anterior angles obtuse, not marked, 
margin narrowly and very lightly flattened at widest part, 
strongly reflexed posteriorly; border forming a narrow rim on 
sides to behind widest part, then merged with edge. Elytra oval 
( 6*2 X 4*1 mm.), convex; apex lightl}’^ and widely sinuate on each 
side; interstices convex, summits punctulate, the puncturation 
weaker towards base and on third and fifth interstices. Length 
10, breadth 4*1 mm. 

Eah. — W.A. : Kalgoorlie (G. W. Froggatt; Coll. Sloane, given 
to me by Mr. W. W. Froggatt). 

Allied ioE. austral adtr^ Chaud.,but at once distinguishable from 
it by the 3rd interstice of the elytra less raised into acarina, parti- 
cularly on apical declivity; head decidedly narrower; eyes smaller; 
antennie more slender; maxillary palps more slender (penulti- 
mate Joint especially longer and more slender); prothorax almost 
similar in shape and sculpture, more convex, more declivous from 
middle of disc, especially to posterior part of sides and base; 
sides more strongly rounded on anterior part; anterior angles 
less marked; elytra similar in shape and pattern, but different 
V)y interstices less raised (particularly the 3rd and 5th), more 
punctulate; the 3rd interstice though raised has ito summit 
rounded, and does not form a strong carina posteriorly, conse* 
quently the elytra have not the marked wide sutural channel of 
auBtralasmt though the 1st and 2nd interstices are a little 
depressed, 

Epicosmus altkrnans, Castelnau, 

JBude^na altemam^ Casteln., Lc, p. 146. 

Elliptical-oval, lightly convex. Black; elytral spots orange, 
a little distant from base; inflexed margin of elytra with an 
obscure reddish mark below anterior spot. 

Prothorax broader than long (3*9 x 4*5 mm.); margins nar- 
rowly explanate near anterior part of sides; anterior angles 
widely rounded, a little advanced; sides lightly rounded at widest 
part, subobliquely narrowed to apex (2*5 mm.), strongly and 
sinuately narrowed to base (3*1 mm.) Elytra oval (9^7 x 6*2 mm;); 
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3rd, 5th and 7th interstices more strongly raised, 3rd forming a 
strong ridge posteriorly; Ist and 2Dd convex, punctulate, 4th and 
6th lightly convex, summits rounded, punctulate. Length, ^16, 
$17; breadth, ^ 6 ”2, $ 7 mm. 

Hab. — Q. : Rockhampton (Jlde Castelnau), Burnett River 
District (Bpencer; Coll. Sloane) — N.S.W. : Glen Innes (Sloane). 

My specimen {$) from the Burnett River has been used for 
the description given above. A second specimen ($ without 
locality) is in my collection; it has the prothorax much wider 
(4*2 X 5*1 mm.), much wider at base (3*5 mm.), sides less strongly 
narrowed and less sinuate posteriorly, lateral margins more 
explanate. A specimen ((J) which I took at Glen Innes has the 
same measurements as the (J described above, but is a little more 
depressed, with the elytral spots darker, though not such a dark 
red as in JS, maHterni, Bl. 

I feel no doubt of the identity of this species, but it is not the 
species Chaudoir noted as £. altnrnam in his ‘Monograph'; he 
soems to have overlooked the fact that Castelnau, in a note 
appended to the description of E. Tockhampionen»u^ said the 
elytral spots of his aiUrnan% and E, rockhanipionenBu were 
orange, for in the ‘ Monograph ' the name E. alternanft is attached 
to a species with r^kl elytral spots. Some confusion seems to 
have occurred in Castelnau 'a paper in regard to the size of these 
two species, where E, rockhamptonenais^ 7 lines in length, is said 
to be smaller than E. aU^rnam; but the size of E, alUrnans is 
given as 7 lines (probably it should read 7^ linos); this evidently 
helped to mislead Chaudoir, for his E. uUernanB is too small. 
(Length 13*6»14 mm.). 

Epicoshus mastxrsi, n.sp. 

Elliptical-oval. Prothorax depressed ($ with disc more convex 
in middle and more declivous to sides than ^J), strongly and a 
little sinuately angustate to base, much wider at base than apex; 
elytra depressed between 6th interstices (more convex in (J than 
in $), 3td, 6th and 7th interstices more raised than the others 
(but 4th and 6th coatate), 3rd forming a strongly raised costa 
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with rounded summit posteriorly. Black; elytral spots red, large; 
indexed margin of elytra with a red mark l>elow anterior spot. 

(J. Head stout, convex; frontal impressions punctate; lateral 
ridges almost parallel; antemue elongate. Froth orax broader 
than long (3*1 x 3*9 mm.), widest just behind middle, notconvexly 
raised in middle of disc, but lightly declivous to sides anteriorly; 
margins a little flattened at widest part, narrowly so anteriorly, 
widely upturned posteriorly ; anterior angles wwle, rounded; sides 
widely but strongly rounded at widest part, strongly subobliquely 
narrowed to apex (2*15 mm.), posterior part appearing widely 
sinuate when viewed from side; base truncate (2*8 mm.); basal 
angles shortly dentate; median line strongly impressed; a wide 
shallow concavity on each side of base. Elytra oval (8 x 5 *3 mm. ), 
subparallel on sides, sinuate on each side of apex, depressed on 
disc; interstices 2-7 strongly raised with summits nitid (only Ist, 
8th and 9th noticeably punctate). Length 13*3 mm. (JJob . — 
Sydney). 

5. More convex (both prothorax and elytra); prothorax wider, 
side.s le.ss strongly curved at widest part, base wider. Length 
14*3, prothorax 3*3 x 4*2, apex 2*25, base 3, elytra 8*5 x 5-7 mm. 

Length 12*5‘14*3, breadth 5-5*8 mm. 

Hah. — N.S.W. : Neighbourhood of Sydney (Auburn and Home- 
bush), Narrara (Sloane). 

This seems to be the species Chaudoir regarded as JE". a^fernam*, 
Casteln. ; but, if so, his identification was erroneous. It is 
allied to E. aUernamf but differs by si*«5 smaller; form more 
depressed; spots of elytra of a darker colour, anterior spot larger; 
head with lateral ridges less divergent anteriorly; (prothorax very 
similar); elytra more depressed; interstices less unequal, 4th and 
6th more carinate. From the species which I regard os £, 
dongalU8f Casteln*, it differs by form less elongate ; prothorax 
shorter and broader, less strongly sinuate posteriorly; and by the 
features mentioned above as distinguishing it from £, aliemang. 
The elytra are coloured like those of E. auBiralaBim^ Chaud., but 
the anterior spot does not approach so nearly to the base* £, 
mastersi is larger, more depressed; prothorax less oottTsx, less 
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unapliate; elytra much less convex, less rounded on sides, 3rd and 
5th interstices much less strongly raised. 

NoU. — Attention may be drawn to theangustate posterior part 
of the sides of the prothorax; if viewed from a point above, and 
a Httlo to the side of the insect these appear sinuate, but, if from 
the opposite side, across the disc, do not show any sinuosity; the 
game thing may be observed in some other species. 

Epicosmos klokoatus, Castelnau. 

Mudenia elongatum^ Casteln,, Lc. 146 : Epicoamus longicoUwy 
Chaud., Mon. p. 132 (^^ote). 

Closely allied to E. alUrnana^ Casteln., and only appearing to 
differ by elytral spots redder; form narrower; prothorax narroM er 
(3*5 X 3*8 mm.), more obliquely narrowed to apex, posterior part 
of sides far more strongly sinuate, basal sngles less strongly 
dentate, base narrower (2'6 mm.); elytra similar, but less rounded 
on sides (9*2 x 5*5 inm.). Length 15*5 mm. 

jyad.-^N.S.W. : Richmond River (Helms). 

For differences from JF. anstralia^ Dej., vide Chaudoir’s note. 
This seems to be E, lovgioolUa, Chaud. It also agrees so well 
with Castelnau’s description of E. dorigahta that I think it must 
be considered to be that species. The evident agreement of the 
species before me with Castelnau ’s description of E. elonyafiia^ 
and the fact that Castelnau’s measurement (‘* Length '') is too 
large for E* auatraluy Dej., (Lcmgth 12-13 mm. according to 
Chaud oir) induce me to think E\ dongatua must differ from E. 
au8trali»y though placed under that species by Chaudoir, but with- 
out any reasons being given in support of their identity. 

Tribe BSMBIBlXiri. 

Genus Cillenuh. 

ClLLSNOM ALBOVIEBNS, n.sp. 

Elliptical-oval, rather robust; head shagreened, large (1*2 mm. 
iM^row eyes), eyes prominent; prothorax finely shagreened, trun- 
cate*cordate, narrower aoroas base than apex; elytra shagreened, 
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oval, fully and strongly striate, 3rd interstice 2-punctate. Head 
green, mandibles testaceous-brown, piceous at tips; prothorax 
testaceous, subviridescent on depressed basal part; elytra virescent 
(subtestaceous overspread with green); legs and palpi pallid; 
antennfis dark, with the three l>asal joints testaceous. 

Head depressed between eyes; front rather convex in middle, 
with a wide shallow impression on each side. Labrum green 
bordered with brown on each side, sexsetose — the outer seta on 
each side very long and rising from a large puncture. Prothorax 
cordate (1 x 1*3 ram.), convex, declivous to base; sides strongly 
rounded, strongly sinuate posteriorly and meeting base at right 
angles; anterior angles marked, subprominent; base truncate; 
basal angles rectangular, acute; basal area narrow, depressed, 
defined by a transverse arcuate impression; border narrow, even, 
strongly rellexed. Elytra oval (2*6 x 1*75 mm.); base emarginate 
behind peduncle, roundly advanced on each aide, shoulders obtuse 
(su ban gust ate); striw entire, 5th joining lateral channel at 
shoulders; interstices subcon vex, Ist with a well marked stride 
at base, 2nd wide at apex, 9th not placed in the marginal 
channel, narrow, rather convex, with a few widely placed seti- 
gerous punctures near base and apex; border narrow, reflexed; 
lateral channel very narrow, a little wider at beginning of apical 
curve. Length 4'2-4‘7, breadth l*6*l*75mm. 

Q.; Townsville (Dodd; Coll. Sloane). 

Differs conspicuously from C. {Bemhidium) maateni^ Sh, the only 
other describvld Australian species, by colour, facies, etc. ; eyes 
much more prominent; prothorax much more narrowed to base 
and more strongly rounded on sides; elytra less convex, more oval 
(sides more strongly rounded), base more emarginate, shoulders 
more advanced and less angulate: the whole upper surface more 
strongly shagreened. 

Genus Tachyb. 

T. (Bbmbidium) amplipbnnis, Mod. 

I have examined the type in the Australian Museum. I would 
refer it to Tachya, and place it according to the tabulatiott 
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formerly given by me (These Proceedings 1896, xxi. Ft 3, 
pp. 356-359) with T. f.ctromioideBf SI. It has the prothorax with 
a submarginal lateral carina near base; elytra fully striate, with 
interstices convex, laevigate (neither punctate nor shagreened); 
apex without a recurved striole. I would tabulate the three 
Australian species of Tacky known to me, with the prothorax 
having a submarginal carina near the base, thus* ; — 

Upper surface finely punctulate. (Elytra with a well marked apical striole) 

T. ferMTimpt'HMW, MacL 

Upper surface impunctate, 

Elytra unioolorous, interstices convex, lasvigate... T, amplipennigy Mach 

Elytra bicolorous, interstices depressed, shagreened 2\ ectroviioidegy SI. 

T. (BeMBIDIUM) 8EXSTHUTU8, Macl 

I have examined the type specimens in the Australian 3Iuseum, 
and find this species closely allied to 7\ atricepSy Macl., but it is 
larger, wider, more convex and difierently coloured. I have 
noted the following characters as beloxiging to the type speci- 
mens : — Head with frontal impressions wide, shallow; prothorax 
evidently narrowed to base; elytra with submarginal stria obso- 
lete on sides, discoid al puncture placed a little before middle 
nearer suture than lateral margin, disc with strongly impressed 
punctulate strife (a wide dark fascia across middle), apex with a 
well marked recurved striole. Prothorax testaceous. 

Tachvs queenslandicus, n.sp. 

Klongate-oval, depressed. Head impunctate, with wide shallow 
frontal impressions; prothorax transverse, lightly narrowed to 
base; elytra lightly striate near suture, submarginal stria obsolete 
on sides, a setigerous puncture a little before middle on course of 
third stria, a second similar puncture on apical declivity just 
within anterior extremity of the strongly impressed recurved ' 
Btriole. Black, or piceous, elytra with pale markings; legs pale 


* The other apeoiee is 1\ {Befnbidittm) vktorieiufity Blkb., unknown* to me 
la nature. 
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testaceous; nntennm testaceous, slightly infuscate towards apex. 
(Elytra piceous near suture and narrowly so near each lateral 
margin, each elytron testaceous from shoulder to apex, this testa- 
ceous part spreading inwards to the second interstice a little 
before the discoid al seta and more or less interrupted by an 
external cloudy dilatation of the sutural dark patch a little 
behind the middle; apical declivity t€»sbiceouH between recurved 
striolfe, more or less infuscate along course <>i recurved striolaO* 

Head sbagreenerl, front lightly convex in middle. Protlnirax 
broader than long (0 4 x 0*68 mm.), widest before middle, declivous 
to base; apex very lightly emarginatc; anterior angles obtuse, 
not prominent; sules lightly rounded, gently narrow^ed posteriorly, 
subsin uate near base, basal angles marked, obtuse at summit; 
base cut obliquely forward on each side to basal angles; a strongly 
impressed arcuate transverse line (reaching base at each end) 
above peduncle. Elytra truucate-oval (1*6x1 mm.), widely 
rounded at apex, subparallel on sides; two inner strife well marked 
on disc, third weaker, others faint or obsolete; a short strongly 
raised lateral interstice extending backwards from posterior third 
on each elytron. Length 2*3-2-7, breadth 0*8-1 mm. 

JIah. — Q. : Townsville (Dodd, Jan. to April). 

This small species would, according to the tabulation I formerly 
made of the Australian species of TachyUj come into section 
It is allied to 7\ {nfnacatusy Blkb., which is unknown to me in 
nature, but I have submitted it to the Rev. Thos. Blackburn, 
who writes that it is not conspecific with 7\ iti/titicatuSt being 
“not unlike in colouring, but darker, very much narrower and 
more corivex, pronotum considerably less explanate and leas 
turned up at basal angles, stria? of elytra much stronger.” 

, Tachys DODDI, U.sp. 

Oval, depressed. Black; prothorax with a narrow piceous 
margin along hose; elytra 5-maculate, the maculie pale, the 
anterior one of each elytron small, reniform, longitudinally placed 
a little behind humeral angle, not touching base or lateral margbs; 
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3nd reniform, transverse opposite beginning of apical curve 
(extending from 3rd t/O 8th atria), an apical pale spot common to 
both elytra; legs pale, rather lurid; antennee fuscous, two basal 
joints pale. 

Head lightly convex in middle between eyes; a short ridge 
extending backwards from base of each antenna at a little dis- 
tance from lateral margin and l>earing the supraorbital setue. 
Prothorax transverse (0 6 x 0*9 mm.), lightly convex, rounded on 
sides ; basal angles sharp (not dentate), rectangular. Elytra 
wide, ovate, depressed; three inner striaj strongly marked on 
disc, subcrenulate, Ist entire, 4th hardly marked; recurved 
stride of aj)ex strongly marked on each elytron; submarginal 
stria (8th) obsolete on middle of sides, well marked behind 
shoulders and towards apex; two aetigerous punctures on eacli 
elytron, anterior about middle on course of Sid stria, posterior 
just within anterior extremity of recurved apical stride. Length 
2‘7-3, breadth 11 5-1 *3 ram. 

HaL — Q. : Townsville (Dodd; Coll. Sloane). 

According to the tabular arrangement of the Australian species 
of Tcuihyg formerly given by roe, this species goes with T lind% 
Blkb., in Section “ It differs greatly from T. lindi by colour 

(prothorax black, elytra black, with the posthumeral maculte 
smaller and not reaching the base), stria? more strongly impressed, 
<kc, I have dedicated it to Mr. F. P. Dodd, of Townsville, who 
Bent me a fine series of specimens. 

Tachys siNUATicotLifl, n.sp. 

Oval, head with frontal impressions shallow; prothorax trans- 
verse-cordate (base wide), sides sinuate before basal angles; elytra 
oval, lightly convex, disc faintly striate, submarginal stria obso- 
lete on sides, recurved stride of apex short, feebly impi'essed. 
Testaceous, 

Prothorax with sides strongly rounded on anterior three-fourths, 
sinuate posteriorly and meeting base at right angles; basal angles 
rectangular (obtuse at apex); middle of base lightly produced 
backwards; a depressed basal area above peduncle, this area 
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defined by an arcuate impunctate line. Elytra with sides lightly 
but decidedly narrowed to humeral angles, these marked (not 
dentate); Ist stria lightly marked, entire; 2nd and 3rd hardly 
perceptible; interstices flat, 3rd bipunctate along course of 3rd 
stria, anterior puncture about Imsal third, posterior at beginning 
of apical declivity just above the short apical recurved stride. 
Length 1*8-21, breadth 0*85-0*95 mm. 
jjah. — Q. : Townsville (D<xld; Coll. 81oane). 

This small species is characterised by the aides of the prothorax 
strongly sinuate towards base, which differentiates it from T» 
anijormisj Blkb., T. Blkb., and T. xnfxincaiVH, BIkb. In 

the shape of the prothorax it resembles 1\ iranmtrucollu^ Mad., 
but differs by smaller size, elytra with the discoidal setigerous 
puncture nearer the .suture, recurved stride of apex much shorter 
and more feebly impressed, sides more strongly rounded to 
shoulders, humeral angles well marked, not rounded, <kc. 

It would come into Section in the table of species I have 
given in these Proceedings (1896, p. 359), and may be tabulated 
thus: — 

Prothorax with sides not sinuate before base 

Protborax with sides sinuate before base. 

Elytra wholly testaceous, striw excepting first obso- 
lescent , , , T, simtaticollU, 81 , 

Elytra bioolorons, strongly impressed punctulatestrias ( T. atricep$j Mad, 
on disc (T. sex«fHAfii/r,Mad. 

I have now to describe two small Subulipalpi in my collection, 
both of which I refer provisionally to the genus 7'achf/St though 
neither seems in its place in that genus. These two species {T, 
ohliqtUcepa and 1\ aetiger) show no dose affinity to one another; 
in fact I believe each to represent a distinct genus, but I know 
too little of the recent classification of the Subulipalpi to place 
them in their proper position in the tribe, or to feel justified in 
suggesting new genera for them. Both have the eyes distant 
from the buccal fissure beneath (a trechideoua character), but 
both seem true Subulipalpi leading towards the PeriUptid$$, 


T. lindi, Blkb, 
r. doddi, SI, 
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Tachys obli<^uiceps, n.flp. 

Elongate, depressed. Head large, obliquely narrowed but not 
constricted behind eyes (derm microscopically ehagreened and 
sparsely punctulate) ; pro thorax small, subcord ate, depressed; 
elytra with four inner striiie marked, 5th strongly impressed near 
shoulders, submarginal stria (8th) obsolete on sides; anterior 
tibiie oblique above apex on external side. Testaceous, nitid. 

Head large; front strongly biimpressed, the impressions deep, 
wide, parallel, extending forward to anterior margin and back- 
wards to about opposite V)ase of eyes; clypeus truncate; eyes 
lightly convex, not prominent, coarsely faceted, distant from 
mouth beneath. Mandibles long, prominent. Antenna? rather 
long; basal joint with a few long setae, ‘ind and 3rd sparsely 
setose, 4th-llth pubescent (moniliform). Maxillary palpi with 
penultimate joint thick, pyriform, pubescent, apical joint a mere 
projecting spike; labial palpi small, apical joint a short projecting 
spike, very slender but longer than that of maxillary. Ligula 
biaetigerous. Prothorax hardly wider than head, broader than 
long, broadest about anterior fourth (at anterior marginal seta), 
lightly narrower to base, depressed; sides lightly rounded ante- 
riorly, lightly sinuate posteriorly and meeting the base at right 
angles; posterior angles sharply rectangular; base truncate on 
each side, produced roundly backwards above peduncle ; a 
transverse impression on each side of Imse extending inwards 
from basal angles almost to median line; this strongly impressed, 
attaining base. Elytra wider than prothorax, parallel on sides; 
base emarginate behind peduncle, shoulders prominent but with- 
out any projection at junction of lateral and basal borders; disc 
lightly striate; four inner strise lightly marked, 5th strongly im- 
pressed near base and joining lateral channel; interstices flat, 
mioroBOopically punctate (the punctures not setigerous); each 
elytron with three discoidal punctures — two on course of 3rd 
stria (anterior about basal fifth, the other about middle of elytra), 
posterior puncture on 2nd stria at beginning of apical declivity; 
two short rather strongly impressed strioles on apical declivity 
87 
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(at about positions of 5th and 7th striw); a few punctures along 
lateral margin. Length 2, breadth 0*65 mm. 

Hah, — Q. : Townsville (Dodd) — N.S.W. : Tamworth (Lea; 
Coll. Sloane). 

This species seems to lead towards rerihptu^y the head being 
somewhat similar (the mandibles long and porrect), but with 
very difiPerent frontal impressions. It ma}" have some afhnity to 
the Chilian genus Tha»salohins, which is unknown to me in 
nature; but the head, though decidedly narrowed behind the 
eyes, has the base wide arid not forming a neck. Among Aus- 
tralian species it can only he compared with Tor Ays iiivrruvibid- 
SI., and T. SI.; but it differs conspicuously from these 
species by head larger; eyes smaller, distant from buccal fissure 
beneath; mandible.s longer and more prominent, colour, &c. T, 
ohliquiceps has the margin of the elytra hardly, if at all, inter- 
rupted posteriorly by an internal plica, though this feature is 
tolerably well developed, 

TaCHYS SBTIGKtt, 11. Sp. 

Oblong, depressed. Pale testaceous. Derm of head, prothorax 
ivnd elytra setigerous. 

Head convex, wide behind eyes; surface shagreened, setigero- 
punctulate; frontal impressions shallow, short; eyes small, round, 
coarsely faceted, distant from buccal fissure beneath. Maxillary 
palpi large; penultimate joint large, pyriform, pubescent, apical 
joint very small and slender (merely a little spike); labial palpi 
small, apical joint a short projecting spike. Mandibles short. 
Prothorax depressed, lightly transverse, widest before middle, 
narrowed to base; derm shagreened and sparsely setigero-puno* 
tate; sides rounded on anterior part, strongly narrowed to apex, 
lightly and obliquely narrowed to base; anterior angles obtuse, 
very near head; posterior angles marked, rather obtuse; base 
widely sublobate, cut obliquely on each side behind posterior 
angles; basal area hardly defined, not below plane of disc in 
middle, lateral border narrow, lateral basal impressions obso- 
lescent. Elytra depressed, rather closely setigero-punotate over 
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whole surface, the setftj arranged in single rows along the middle 
of each interstice; disc striate, lateral parts hardly striate; four 
inner strue clearly but lightly impressed, fainter towards base 
than towards apex, 1st and 3rd confluent at apex; subinarginal 
stria (8th) wanting; a few large punctures near margins; inter- 
stices depressed, I2nd and 3rd wide towards apex, 3rd with two 
setigeroufl punctures near 3rd stria on posterior third. Length 2, 
breadth 0 7 mm. 

Hah, — Q. : Townsville (Dodd; Coll. Sloane). 

A strange and isolated species, apparently somewhat allied to 
Jllaphanns, but differing conspicuously by the presence of eyes, 
t refer it to 'Fachys provisionally, but it is so distinct from all 
the other Australian species known to me that comparison with 
any seems useless. At a casual glance the elytra seem punotate- 
striate; this is caused by the presence of the rows of setigerous 
punctures; the striee are not punctate.* 

Tribe POQOKINI. 

(iroup Perileptides. 

Genus Pvrrotacuys. 

PyiiBOTACHYB CON8TRICTICKP8, Bloane. 

P, conBirktipBBy SI,, Proc. Linn. Soc. N.S.W. 1896, xxi., p.375. 

By an unfortunate error I have published the name of this 
species as P, conatriciipeB (a quite meaningless name) instead of 
P, con9trictioep$ (from the sudden constriction of the head behind 
the eyes). I therefore suggest that the error — an obvious one — 
be corrected. I would now note that P, con$tricticfps has the 
inner lobe of the maxillsB with a few widely placed tooth-like 
spines. 

The Rev* Thos. Blackburn has informed me that P, comtricticepa 

from a specimen in his possession, closely allied to the Euro- 
pean Perileptm areolattia^ Kreutz; and that it seems to him a 
species of PerihptuBy though owing to the imperfect condition of 
his specimen he cannot absolutely say that it belongs to that genus. 

* See also an additional species described in Fostecripi* p. 641, 
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Want of knowledge of Periltptu» prevents settlement of this 
matter by me. 

Pyrroiachys conatricticeps^ SL, is evidently a Trecliid (as Peri- 
lepiUH is also now regarded) rather than one of the Subuli palpi. 
It may appropriately he separated from the other 1 rechides by 
the eyes contiguous to the mouth beneath, and the Bernbidium- 
like apical joint of the palpi. Mr. BlackVmrn’s genus Trachodes 
(including Bjsmbidium hipartitiim^ Mad., which T have ascertained 
from inspection of the type is not a Bembidiid) comes into the 
group PerUeptidfH^ 

Subtribe Heliftoderides. 

I formerly considered the Melisoderidos a group of the tribe 
Nomiini (Horn),* but this now appears to me very doubtful; 
besides, it is evident from Horn’s treatment of his tribe that 
Nomiini was the wrong name to have used, and that Concinia^ an 
older genus, should have given the name to the tribef. In any 
case, I do not know the exact date of Nortiiuft (Casteinau, Etud. 
Ent.), but Afeliiodera^ Westwood, (1835) cannot be of much later 
date. M. Tschitsch^irine would evidently consider the genera 
forming the subtribe Melisoderides as part of his DrimoBtomini, J a 
subtribe of Plaiysmaiini^ but I think the Meonides, Melisoderides 
and Amblytelides should be removed from the Platysmatini on 
account of the mandibles having a seta in the outer ncrobe of 
the mandibles. The typical Melisoderides are in fact Morionides 
with the scrobe of the mandibles setigerous. 

Note . — In view of the very high importance, from a classihea- 
tory point of view, attributed to the marginal setec of the pro- 
thorax in Mecyclothorax and allies by Dr. Sharp, it seems 
advisable to offer the following information as to this character 
in Australian allied genera from an examination of all the species 
in my possession Prothorax with each lateral margin (1) 


* Proc. Linn. Soo. N.S.W. 2898, xxiii. (PL 3}, p, 470, 
t Vide Trans, Am. Knt. Soc. ix. 1881, pp, 129-130, 
t Hor. Ent. Ross. xxxv. 1902, p, 508. 
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plurisetigerous, Laccoccnus; (2) 4-8etigerou», Cefanida; (8) bise- 
tigerous, Meonis^ Mdimdera^ Moriodema^ Moriomorfha^ Rhmbo- 
h$ius^ Phergita^ TropopUruB^ MecydothoraXy Amblytebis^ Epilyx\ 
(4) unisetigeroUH, Dystrichothorax. In none of these genera is the 
seta at each basal angle wanting. 

Tnhle of Genera of the Auttralian Suhtrihe MelUoderiden, 

X. Prothorax with sides not rounded posteriorly. Elytra with eighth inter- 
stice narrowly carinate at apex. 

A. Meiepisterna long. 

b. Prothorax with a short distinct narrow ridge between marginal channel 
and lateral basal impressions. Eyes globular, rising sharply from 


head at base. 

(*. Prothorax with three marginal aetas anteriorly. Elytra with 7tb 

stria entire Celanida, 

cc. Prothorax with one marginal seta anteriorly. Elytra with 7th 
stria obsolete, except on apical fourth Melmdera, 


66. Prothorax without any submarginal ridge near basal angles. Orbits 
oblique behind eyes. 

d. Antennie moniliform. Prothorax short, 
c. Anterior tibixe with external side feebly arcuate; intermediate not 


arcuate Moriodenw. 

ee. Four anterior tibia? arcuate Moriomorpho. 

dd. Antennas slender. Prothorax rather long (3 ‘3 x 3 *7 mm. ). Inter- 
mediate tibiie only strongly arcuate lih<vbolestus, n.gen. 

AA. Metepistema wide and short. 

/. An tenn® moniliform Phereita^ n.gen. 

Jf\ Antenn® slender TropoptermV 

il. Prothorax with sides rounded posteriorly. Elytra with 8th interstice not 
carinate at apex (except in Cychthorax curtue^ SI.) Mccyctofhorax.i 

The genus Cyolothorax (Macleay, 1871) must be deleted from 


the Carabidcfi^ having heen proposed previously in the Class 
Arachnida (Frauenfeld, 18G8), and it seems to me that its place 
may be taken by Mecydolhorax^ which Dr. Sharp says only differs 
by the “atrophied wings from the antipodean genus CydothoraxP 
I do not look upon this character as truly generic in itself 


* As represented by Drixworfoma afp^iffr€,Caateln,, 1), montamtm^ Casteln., 
and Z>. a^mraU, Casteln. 

t Sharp, Fauna Hawaiiensle, lib, 1898, p. 24.3. 
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(though Dr. Sharp has so regarded it in his work on theCarahidw 
of the Sandwich Islands). I suspect that at least M. (Fhorii- 
coBo^rinn) latendiB, Casteln., M, (Cydoihorax) forfin, Blkln, and 
MA (Cycloihorax) 'punclatuSy SI., have the wings atrophied, 
though I cannot state this as an actual fact. Doubtless Cycle- 
thorax curtuH^ SI., and Cycloihorax piinctatns require to be 
removed from Mecydothoi^axand placed each in a separate genus. 

Crlanida MONTANA, Cdstelnau. 

Trans. Roy. Soc. Viet. viii. 1868, p. 123. 

I hardly think any useful purpose is served by keeping Cdanida 
apart from Mdisodera\ but, principally because it has a name, I 
am not prepared to say definitely that it should be merged with 
Mdisodera, C. montana is the only specie.s; it may be at once 
distinguished from Afdisodera picipenTum^ Westw., by larger sisse, 
broader form; prothorax more transverse (3x5 mm.), sides less 
rounded anteriorly and less sinuate posteriorly, apex and base of 
equal width ^4 mm.); elytra more strongly striate, 7th stria 
entire. Legs similar. Length 16, breadth 6*1 mm. 

hfab. — Vic. : Mountains eastward from Melbourne. 

Mklisodrba PiciPENNis, Westwood. 

Mag. ZooL ix. 1835, p. 132 : Morio jriceue^ Casteln., Trans, Roy, 
Soc. Viet. viii. 1868, p. 122. 

Head and prothorax piceous, elytra reddish-piceous. 
Elliptical, parallel. Eyes globular; orbits rising abruptly from 
head. Prothorax subconvex, wide (2 '8 x 3*8 mm.), wider at base 
(2*8mm,)than at apex (2 *6 mm.); anterior angles widely rounded, 
not advanced; sides rounded on anterior three -fourths, sinuate 
posteriorly and meeting base at right angles; border thick, even; 
a short submarginal ridge dividing lateral basal impressions from 
lateral channel; two marginal setigerous punctures on each side, 
posterior at basal angle. Elytra oval (7 x 8*8 mm.), parallel on 
sides, widely rounded at apex, lightly and evenly convex, punc- 
tate-striate; 7th stria obsolete on sides; 8th interstice carinate 
near apex. Metepistema elongate. Four anterior tibiie incras- 
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sate, intermediate with apex narrower than anterior and produced 
externally in a prominent triangular projection. Length 1 1 - 5 min. 

Hah, — Vic.: Gippsland (French^ Mount Macedon (fide 
Castelnau), 

I have seen the type specimen of Morio piceuB,^ Casteln., in the 
Howitt Collection. It had the scrolK^ of the mandibles sotigero- 
punctate, and on comparing it with the species I identify as 
Melimdera }iicipennis^ Westw., I found them to be the same. 

Genus Mohiodema. 

Count de Castelnau in diagnosing his genus Moriodema said 
the mentum is “without any appearance of a tooth’^; this is 
inaccurate, for, although the inner margin of the epi lobes forms 
a well developed ridge across the bottom of the sinus, giving it 
the appearance of being edentate if not carefully examined, there 
is a short wide prominence or tooth in front of this ridge. 
Moriodema is closely allied to Melieodera,, but it is a form that will 
certainly receive at least subgoneric rank from those who use sub- 
genera, 80 it seems better not to merge it with Mdieodera^ from 
which it differs, as far as I can see from the specimens before me, 
by mentum with sinus shallower, the basal border not advanced 
in the middle; maxillary palpi with penultimate joint much longer 
(about as long as apical); orbits obliquely narrowed behind eyes; 
pro thorax differently shaped and without a short submarginal 
ridge near basal angles; anterior tibia3 arcuate on outer side. 

Moriopkma macoysi, Castelnau. 

Trans. Roy. Soc. Viet, viii, 1868, p. 125: J/. 

Casteln., ibid,,, p. 125. 

Reddish-brown or piceous-red. Oval, depressed, Frothorax 
transverse (2*2 X 3 mm.), wider at base (2*5 mm.) than at ajjex 
(2*1 mm.) ; elytra truncate-oval (6 x 3*8 mm.),' punctate-striate; 

7 th atria obsolete on sides ; 8th interstice carinate at apex. 
Length 10 mm. 

i5r«J.-.Vic.: Tarragon (Sloane)—N.S.W,: Springwood(SIoane). 
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I have seen the type specimen of M. paramattennifi^ Castehi., 
in the Howitt Collection, where were also named specimens of 
Jf. macoyeiy Casteln. Comparison of these with specimens in my 
collection from Gippsland and Spring wood (Sydney District) 
convinces me of their identity" with one another. 

Genus Moriomoupua. 

Mokiomorpha ADELAIDE, Casteln. 

Trans. Roy. Soc. Viet. viii. 18(58, p. 124. 

Two specimens ((J)of a specie.s of Moriomorpha which 1 regal'd 
as M, addaidm^ Casteln., are before me [one from Mulwala on the 
Murray River, found in a hollow limb of a recently fallen tree^ 
{^Ekicalyplu» mdliodora)] the other from near Urana, N.S.W., 
taken under loose bark on the trunk of a gum tree {Euccdypim 
roMtrata'f^, 

The following brief diagnosis is founded on the specimen from 
Urana (the specimen from Mulwala has the pro thorax more 
roundly ampliate at widest part and therefore of more cordiform 
shape). (J. Head 1-75 mm. across eyes; orbits obliquely narrowed 
behind eyes (much less developed than in Moriodema)\ antennee 
with 4th joint about equal in length to 3rd (in Moriodenia the 
4th joint is shorter than 3rd). Prothorax cordate (1*7 x 2*3 ram.); 
base and apex of equal width {1*75 mm.). Elytra strongly striate 
(much more strongly than in Morio<iema)\ humeral anglea lightly 
dentate, not marked. Ventral segments impressed on each side. 
Anterior femora thick, with a small subtuberculiform prominence 

• Byptrion uhroetUri, Schr©ib.,iB taken at Mulwala, though rarely, in 
the hollows of trees which are filled with damp dirt, in which are found 
numerous larvos of large Melolonthid beetles (Passalus, Ac,), on which the 
larvae of Hyperion probably feed. It may be noted that in dry localities like 
Mulwala such insects as H. schroetieri may be only able to maintain them- 
selves in the hollows of decaying trees because that is the only position where 
a sufficiency of food for their development can be found, the heat and dry* 
ness of the summer preventing the accumulation of large numbers of Patsalid 
larves under logs lying on the ground, as happens in the moister formte 
nearer the seaboard. 
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on lower side near base; intermediate tibite strongly curved (as 
are also the anterior tibiae). Length 7*8 mm. 

Hah, — S. A. : Adelaide (fide Castelnau) — !N.S. W, : Mulwala and 
Ur ana (Bloane), Armidale (Lea). 

Rh^bolestss,* n gen. 

Mentum transverse; sinus deep (about one-half length of 
men turn), lightly oblique on sides, bordered, a short wide median 
prominence with widely rounded apex ; lobes wide, rounded 
on external side, pointed at apex (the point formed by a 
short triangular projection of epilobes). Palpi', elongate ; 

penultimate joint narrow, Hghtl}^ iricrassate, bisetigerous in 
front (apical seta very near apex); apical joint about as long 
as penultimate, narrow, lightly incrassate, obtusely truncate 
at apex : maxillary with second joint large, thick; two apical 
joints narrow, equal, hardly as long as apical joint of labial. 
MaxcdUe with inner lobe narrow, strongly hooked at apex, not 
ciliat© on inner side but armed with two widely placed slender 
apiniform teeth rising from prominences of inner margin, a long 
slender bristle before and after the anterior of these teeth : outer 
lobe as long as inner, Lahium corneous, wide at apex, two long 
widely placed seta^ at apex; paraglossfie narrow, free and extending 
at apex beyond iigula. Labrum short, transverse; apex widely 
and lightly ©margin ate, and sexaetose. Clppens truncate, a 
setigerous pore on each side. Mandibles stout, hooked; a short 
tooth on inner side near base; a setigerous puncture in aerobe of 
outer aide. Antennm slender, long; joints 5-1 1 lightly compressed, 
pubescent; three basal joints cylindrical, glabrous — 1st stout, not 
long; L'nd slender, short (about one-half length of 1st); 3ivl 
slender, about equal in length to Ist; 4th about as thick as 5th, 
pul>e8cent, (but narrow, cylindrical and glabrous at base). Head 
small, lightly and obliquely narrowed behind eyes; front biim- 
preased; two supraorbital setigerous punctures on each side, eyes 
prominent. Proihorax depressed, lightly transverse; apex and 


^at/Sor, bandy legged; X>y(rr»;r, a ravager. 
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base of equal width (2-8 mm.); sides lightly sinuate posteriorly 
and meeting base at right angles, biaetigerous — the posterior seta 
a little before basal angle. Elytra depressed, strongly striate; 
base bordered; lateral border interrupted near apex and with an 
internal plica; Ist interstice witli an elongate striolo at base, 3rd 
3-punctate along course of 3rd stria, 8th finely carinate on apical 
curve. MesoBtenmm with intercoxal declivity wide; epimera not 
reaching coxae: metepisterna long. Leya (^) light: anterior 
femora long, rather narrow; a short cylindrical hamiform process 
(a hook with apex sharply bent towards base of femur) projecting 
from lower side at about J of its length : anterior tibiaj long, 
narrow on basal half, wide at apex, not curved; intermediate 
long (longer than femora), strongly curbed inwards; posterior 
long, slender: anterior tarsi stout, joints not dilatate, 5th longest, 
longer than three preceding together, basal joint much longer 
than 2nd, squatnulose in middle of lower side near apex^ 2nd and 
5rd joints with two narrow rows of squama? in middle of lower 
side; four posterior tarsi narrow, cylindrical, posterior much 
longer than intermediate; posterior coxa? contiguous. 

RWiEBOLESTES WALKKRI, D.Sp. 

(J. Elliptical, depressed, uitid. Prothorax small, lightly trans- 
verse; elytra oval. Piceous-reddish-brown; legs and body redder 
than upper surface. 

Head (with mandibles) elongate, not large (3*1 mm. across eyes); 
eyes reiiiform, sloping roundly and strongly to head in front, more 
gently and obliquely behind; postocular part of orbits small, 
sloping backward obliquely from eyes (the slope continuous with 
that of eyes), front bordered on each side by a distinct ridge 
between eye and base of antenna; frontal impressions lightly 
outturned and rather wide posteriorly, ending opposite middle of 
eyes; spaces between frontal impressions and lateral ridges wide' 
and rather convex. Prothorax subcordate (3'3 x 3*7 mm ), widest 
at anterior 8rd (at anterior marginal seta); disc suboouvex, 
lightly declivous to sides and anterior angles, gently declivous 
posteriorly to a wide transverse basal depression; sides lightly 
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rounded on anterior sinuate posteriorly; apex widely eniargi- 
nate; anterior angles obtuse, a little advanced; base truncate; 
basal angles subrectangular (summit obtuse) ; lateral border 
reflexed — widely so (and bearing the posterior marginal set^i) 
near base; marginal channel wide; median line finely impressed, 
not extending on to the flattened basal part; lateral basal impres- 
sions wide, concave, reaching base, bordered externally by the 
upturned lateral border of prothorax. Elytra oval (9*3 x 5*5 mm.), 
depressed, strongly declivous to sides after 6th interstice; base 
truncate, with shoulders rounded; apex lightly sinuate on each 
side ; sides lightly rounded ; basal bonier slightly prominent 
externally (opposite base of 6th stria); lateral border reflexed, 
passing round humeral angle to meet basal border; stri® 3-G 
slightly inturned near base, 7th obsolete except on apical third. 
Length 16, breadth 5*5 mm. 

Hah. — N.B. VV. : Ourinibah (a single specimen in my collection, 
given to me by Mr. J, J. Walker, K.N,). 

Phkbsita, n.g. 

Teraphin^ Castelnau, p. 127. 

The genus Teraphi» cannot stand, being too near Teraphus^ 
Motschulsky (1864); therefore it is now proposed to replace it by 
Fhernta.'^ 

Phbrsita MELBOURNKNSis, Casteliiau. 

TeraphU melbourmnsU^ Caateln., /.c., p, 128. 

I identify as Teraphis vielbournemia^ Casteln., a species sent to 
me by Mr. C. French. Owing to the total insuflicieiicy of 
Casteinau’s descriptions of his three species, it is necessary to 
offer a short description, so that the species 1 have now before 
me may be recognisable. 

Piceoushblaok; in flexed margins of elytra, femora, antenn® and 
palpi pioeou8-red. Robust, elliptical. Head rather large ( 1 *7 mm. 
across eyes); eyes convex; postocular part of orbits sharply raised 

* Formed by a transposition of the letters in TeraphU. 
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from head; front strongly biim pressed; median space convex; 
lateral spaces wide and convex, bearing posteriorly (opposite 
middle of eyes) the large anterior setigerous supraorbital 
puncture; antennie moniliform, three basal joints glabrous. Pro- 
thorax lightly transverse (1*75x 2*25 mm.), wider across base 
(1*8 mm, ) than apex (1'4 mm.); anterior angles wide, rounded, 
bordered; sides lightly rounded on anterior four-fifths, lightly 
sinuate posteriorly, and meeting base at right angles; basal angles 
sharply rectangular; two setigerous punctures on each side, 
posterior at basal angle; a wide basal impression on each side, 
reaching base externally, bordered by a short longitudinal sub- 
marginal ridge. Elytra convex, truncate-oval (42x28 mm.); 
basal border dentate at humeral angles; lateral border reflexed; 
strife punctate, 1-6 deep, seventh lightly but distinctly marked; 
interstices 1-6 lightly convex, seventh and eighth not separately 
convex, eighth carinate towards apex, third bipunctate near course 
of third stria; anterior puncture about middle of length, posterior 
at l>eginning of apical declivity. Metepisterna (with epimera) 
wide, a little longer than broad. Length 6*8, breadth 2*8 mm. 

Hah — Vic.: Mountains eastward fron* Melbourne. 

Tribe PLATYSlKAnMl. 

Though not now dealing generally with the Australian Platys- 
matini, there are some points of interest that require notice, so I 
take the present opportunity of placing them on record. 

(1) A Note on Generic Nomenclature. 

Teropha (Castelnau, 1867) should be used instead of Morphaos 
(Schaufuss, 1867), which is too near Morphnm (Cuvier, 1817, 
Aves). 

Fachymehis (Tschitsch^rine, 1902) must supplant Nutu$ 
(Motschulsky, 1865), which is too near Nwa (Heyd., 1826, 
Aracbnida). I feel considerable doubt about the species referred 
to Pmhxjmdm being truly congeneric with those referred to 
Nuru» by M. Tsohitsch^rine. 

Castdneaudia (Tschitsch^rine, 1891) will have to take the 
place of HomaloBoma and TtvohosUrnuB. H&maloncma (gen. ined., 
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W. S. Macleay^ first characterised by Brull*^ in 1834) was antici- 
pated Homahaoma (Wagler, 1830, Reptilia). Trickosternus 
(Chaudoir^ 1865) is too near Trichoiternum (Wollaston, 1865, 
Coleoptera). 

S^caiophuB (Castelnau, 1867) must replace Prionophorus 
(Chaudoir, 18C5), too near Prionophora (1833, 1848, 1851, and 
1879), and preoccupied by PrionophoTUB (1854). 

PseudnceneuB (Tsohitsch^rine, 1891) should l>o used instead of 
Leptopodiiit (Chaudoir, 1874, ined,), preoccupied by Leptopodm 
(Cuvier, 1817, Pisces). 

CraiogaBter (Blanchard, 1853) antedates TiharisuB (Castelnau, 
1867); and must replace Cyp?iOBoma (Hope, 1842), which is 
preoccupied by CyphoBoma (Mann., 1837, Coleoptera). 

(2) It also appears to me that the following generic, or sub- 
generic, names at present in use in the Australian Platyimatini 
cannot stand, and the propriety of their being changed is now 
suggested : — 

CyrioderuB (Hope, 1842) nom. piieoc. 

Rhahdotus (Chaudoir, 1865) too near Rhahdota (Dejean, 1833, 
Coleoptera). 

Cenms (Chaudoir, 1865, gen, ined., diagnosed 1874) too near 
Cenea, (Alder, 1847, Mollusca). 

JTeWtw (Chaudoir, 1878) too near iTeWia (Stal, 1861, Hymeno- 
ptera). 

EurystomiB (Chaudoir, 1878) too near EuryBtoma and EiiryBto- 
mu« previously used, 

(3) New genera and species described by M. Tschitscln^rine as 
Australian : — 

lAopoBu crepem (gen. et sp. nov.), Hor. Soc. Ent. Ross., xxxv,, 
1901, p. 8. 

P^jimnurm pePti (gen. et sp. nov.), /.c., 11; congeneric with 

TfiehosternuB dikUmps^ Chaud. 

Cc^lneaudia fTricho»temusJ hBcate, sp. nov., Lc,, p. 13, 

Jkirodilia longula^ sp. nov., Lc.j xxxv., 1902, p. 509. 
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(4) Bynonymy of Australian species recorded by Tschitsch^rine, 
Ic,, 1902:— 

Canielneaudia ( Homalosoma) athiSj Castelu. = Ilornalo»o77ia 
crassi/ortney Sloane. 

Oaatetnmudia ( HomaloBOma) Gory — Hcmalom^na allev- 

naiiSy Sloane, T believe tliia to be correct. 

(Jratogmter nulcatmuy Blanch. JatMyiiy Chaud. 

I record here that, from the tj^pe in the Australian Museum, 
TiharinuB a/er, y^CratogaHier (Tiharisris) melaBj Casteln. 
M. Tschitsch^rine suggested this synonyinyas probable (/.c’.,p. 512), 
Tibarium nigei\ Mad., is a species of apparently C. 

chalyhaipenniBy Chaud., from examination of Macleay’s types in 
the Australian Museum. 

Pauanubus DiLATiCKPS, Chaudoir. 

Trichosternua dilaticepSy Chaud,, Bull, Mosc. 1865, ii. p. 76. 

P. madmyiy SI., is said by M. Tschitscherine to be closely 
allied to P. dilatictpBy Chaud., and but vaguely differentiated 
from that species. I should say, after consideration of M, 
Tschitscht^rine’s note on the species he ul^ntitied aaP, diiatltapay* 
that the species he Inwl before him was P. macleayiy but I cannot 
think that it is synonymous with P. dilaiicT^pa. I would draw 
attention to the following excerpts from Chaudoir's description 
of P. dilaticepa : — 

(1) ^^Gania ahrupte i7\flatia*'\ (2) “ocwZos conveocoa^^ ; (3) [pro- 
thorax] '^fovaolaq^ieutrinquejumta haain hreviter iinpraBsia*^*, (3a) 
“marline cum aulco haaali tran^erao C0Y>Ji7ienie^^\ (35) angulia 
poaticia sat rajlexia (4) ^^dytra thoraca ter tia parte latiora,^^ 

All these characters, particularly the elytra one^hird wider 
than prothorax, do not suit P. macleayij but are not inapplicable 
to the species I take to be P, dilaiicepay which, in comparifwjn 
with P. macleayiy offers the following differences : — Form l^oader 
and less convex; head (7*$ mm. across eyes) with eyes and post- 


Hor. Ent, Soc. Boss., xxxv., 1062, p, 5U. 
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ocular prominences much more prominent (in P, dilaticeps I would 
call these features promimnty in P, maoleayi dfiprtiUHed); pro thorax 
(5 *9 X 9*6 mm.) with lateral basal impressions concave, and 
extending laterally to the margin of the prothorax ; elytra 
(16*5 X 11*4 mm.) less convex; third, fifth and seventh interstices 
les-s raised, particularly on apical half; seventh less raised in all 
its length, carinate only near base, hardly carinate near apex (in 
P. madeayi the seventh interstice is carinate in all its length, 
strongly so on apical curve). Length 30, breadth 11*4 min. 

Ilah , — North Queensland. 

Genua Castklnkaudia, 

Tsehitscherine, Hor. Soc. Ent. Ross., xxv., 1891, p. 166. 

JfomnloBoma^ Boisduval and other authors (ne?/i, pro^oc.), 

TriclwstsrnuH, Chaudoir and other authors (nom. pnvoc.). 

Nurm^ Motschulsky and other authors (in part). 

Omocyda^ Tsehitsoherine (subgen. 1902). 

As noted above, the names HoumloBoma and TrichoaiernuB 
cannot be maintained when the laws of nomenclature are strictly 
enforced. Nurm is in a similar position, Nura being already in 
use when it was proposed. It, therefore, becomes necessary to use 
the name Cmtelneaiidia (type Honiahsoma nitidicoUe^ Casteln. ). M. 
Tsohitsch^rine* considers Nutub a genus absolutely self contained, 
and divides it into two subgenera, viz., Nurus (type Ai hreviB^ 
Motsoh.) and Paohymdas (new, t5^pe iT. curlnB^ Chaud.). I had 
formerly merged Nutim with CaBielnBaudia, and still see no good 
reasons for removing iVurns hreviB and allies from that position; 
but Pachymelaa^ I think, might with advantage be constituted a 
distinct genus. Otnoeycla is a division which to me does not 
appear to require a separate name. 

I take this opportunity of saying that I now concur with M. 
Tschitsch^rine in his view that it is quite inadmissible to merge 
Ltmodactykis with CasUlneaudiay as I hod fonnerly done. 


♦ Hor. Soo, Knt. Ross., xxxv., 1902, p. 516. 
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With regard to the vesture of the underside of the tarsi in 
CaiUlnmxidia and allied genera, it may be noted that it is usual 
in CaHelmaudia for the male to have the three basal joints of 
the anterior tarsi dilatate and squamulose beneath (e g.^C. vigorni^ 
C. cyanea^ C. cordata^ C. atroviridUi C. obtfcuripenniB^ dbc,). 
Uomcdoaoma ailasy Casteln., has only two basal joints slightly 
dilatate, and bisoriately squamulose in middle of lower side; 
HomaloBoma imperinUy^ 81., has (from ^ in my Coll.) the anterior 
tarsi neither dilatate nor squamulose beneath. Pachyvielaa 
Gbaud, (from $ in my Coll.), Paranurus macUayiy SL, 
and NuridixM for titty 81., have the anterior tarsi neither dilatate 
nor squamulose. These variations suggest that too much reliance 
cannot bo placed on the form of the anterior tarsi in the $ among 
the large PlatysmatinVy and they help to confinn the opinion, 
long held by me, that any'classification founded on such secondary 
sexual features must prove too unsatisfactory for practical use. 

Castelneaudia OBK8A, Castelnau. 

Feronia ( HotnaloBoma) obenoy Casteln., Trans. Roy. 8oo, Viet, 
viii 1868, p. 204, 

I have recently seen a specimen of C. / HomaloBoma ) oheBiiy 
Casteln., in the Howitt Coll., where were also spocimens of (7. 
(HomaloBoma) atlaBy Casteln. No specimens of C. hrevUy Motsch,, 
or 6’. latipenntBy 81. , were available for comparison with C. 
and my time was too limited to make a detailed description of it, 
so that I have merely the following brief note on it. C. 

(9) of similar facies to C. atlasy but smaller, prothorax with 
anterior angles sharply advanced; C. ailaB (9) with anterior 
angles of prothorax obtuse and not advanced. 


* The discovery, that in the of these two species the anterior tarsi are 
naked beneath, givee a partially negative answer to M. Tschltsohdrino's 
statement concerning the anterior tarsi in the five species he attributes to 
the genus Pfurus (Hor. 8ao. Ent. Bosa, xxxv., 1902, p, filfi). 
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CaBTRLNKAUDIA LATIPENNIB, n.sp. 

9, Robust; head large; prothorax transverse, subcordate, base 
narrower (G mm.) than apex (7*1 mm.), sides lightly sinuate 
posteriorly and meeting base at right angles, anterior angles 
advanced; elytra short, otal, rounded on sides, widest behind 
middle, humeral angles dentate, third interstice 3- or 4-punctate. 
Intercoxal declivity of prosternuni setigero-punctate, of meso- 
sternum glabrous. Posterior coxa? contiguous. Head and under- 
surface black; protliorax nitid, black on disc, cupreous or brassy- 
green towards sides; elytra finely shagreened, black or of a dull 
bronzy tint, summits of costie subnitid, marginal channel and 
ninth interstice cupreous. 

Head large (6*7 mm. across eyes), smooth, swollen on each 
side behind and below eyes. Prot borax depressed, transverse 
(5*5 X 8*3 mm. — lateral length 6*5 mm.), widest just behind 
anterior marginal puncture; sides lightly rounded on anterior 
half, lightly narrowed posteriorly, lightly sinuate about 1*5 mm. 
before base; apex emargiuate; anterior angles rather strongly 
advanced, obtusely rounded; base emarginate in middle, basal 
angles well marked, rectangular, with apex obtuse; lateral margin 
rather wide; border thick, lightly reflexed except near apical 
angles; lateral basal impressions short, connected by a well 
marked transverse impression. Elytra oval (15 x 11 mm.), 
rounded on sides, widely rounded at apex, a little narrowed to 
base; intei*stices wide, lightly costate, seventh stronger than 
others, subcarinate near base, ninth nitid, hardly distinct from 
margin, a little raised posteriorly. Ventral segments Itevigate; 
fourth and fifth with a few setigerous punctures in middle near 
posterior margin ; apical 4-8etigerouB on posterior margin, and 
with two or three fine setigerous punctures in middle a little 
before apex, Length 29, breadth 11 mm. 

HaJb, — N.S.W. : Dunoon, Richmond River (R. Helms). 

This is the species I have referred to as C, (Nuru$) hrevU^ 
Motsoh., in my description of (7. (Hom<doBoma) imperials; but I 
now consider C, brevu to be identical with Homalosoma aolandersi 
38 
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Casteln. (following in thin MM. Chaudoir and TMchitschcrine). 
A specimen of HonialoHomn ttvlnnihrtii, Casfcein,, agreeing with 
specirnens so named in the Macleay Coll., is before me; it differs 
from (7. latipennia by colour (margins of elytra and pro the rax 
bright green); prothorax with sides not sinuate before base, basal 
angles far more obtuse and less marked; elytra more convex, 
interstices loss raised to the summits (widely and I'oundly convex), 
seventh much less carinate, especially near base. Dimensions : 
Length 27; proth. O'o x 8 5, apex 6-7, base 6*5; el. 12-2 x 10 mm. 

I believe C. laiipenniH differs sufficiently from C, brcvin to be 
regarded as a distinct species. 

Castelneaudia sunviUKNS, Chaudoir. 

IIomaloHo ma m it h virena^ Chaud,, Hull. Mosc. 18G5, ii., p. 72. 

C. sitbi^irenn has remained unknown since Chaudoir described 
it till now. I have identified it in a species from South Queens- 
land (Tambourine IMountain) received from Mr. C. French. It 
seems sufficiently well described to be recognisable; but to show 
its position in the genus, and to enable the species to which I 
have applied the name C, Huhvireun to be recognised, the 
following brief descriptive note is offered. According to the 
tabular list of species I already have given in these Proceedings 
(1899, p. 567), its position would be in section 

Allied to C. angulom.^ Chaud., but differing by upper surface 
more convex; prothorax not so flat, sides more strongly rounded, 
lightly sinuate before base; elytra vireacent (not black), more 
convex, space between seventh costa and marginal channel more 
strongly declivous, seventh interstice less carinate except near 
base, 8th interstice not separated from ninth near apex. Dimen- 
sions : Length 26; head 5*25 across eyes; proth. 5*4x7 '3, apex 
5*3, base 6; el. 14 x 8*6 mm. 

The intercoxal declivities of prosternum and mesoaternum are 
setigero-punctate. A specimen ($) before me has the anterior 
tarsi neither dilatate nor squamulose beneath*; abdomen with a 

* This character is very remarkable in a species of seotion “C,’* so much 
so that one wonders whether it may not be merely an individual peculiarity 
in the specimen 1 have. 
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single puncture on each side of apex; elytra with third interstice 
impunctate. A second specimen (9) has tho third elytral inter- 
stice unipunctate at l>eginning of apical declivity. (Chaudoir 
described the elytra as with third interstice hipunotate). 

Castblnbauoia POKPHYRiACA, Sloane. 

Homahaoma porphyriactiniy HI., Proo, Linn. Hoc. N.S. Wales, 

1899, p. 571. 

M. Tschitsch^U'ine has pointed out that I have not referred to 
the supraorbital punctures of the head, and the marginal punc- 
tures of the prothorax when describing this species. This 
omission has had the unfortunate eflect of causing Inm to assign 
a wrong position to it in his table of species. I take the 
present opportunity of noting that these features are normal, viz,, 
two supraorbital punctures on each side of head, and two 
setigerous prothoracic marginal punctures. It would come into 
section ‘* 22 ’' of M, Tschitscht^rine^s table, having all the char- 
acters necessary to bring it into that position; it could tlien be 
separated from C. wilsoni^ Ca.steln., thus : — 


Prothorax with basal angles obtuse.... C. porphyriaca. 

Prothorax with basal angles rootangular i\ %viUimi. 


Genus Notonomus. 

Since ray “Revision of the Genus Nutonomus,’’* certain infor- 
mation in regard to the species has been obtained to which 
attention should be directed : — 

( 1 ) M. Tschitsch^riae has brought under my notice that, while 
in Notonomns it is usual for the fiftli joint of the tarsi (onycMuvi) 
to be glabrous beneath, yet in some species this joint is spimdose 
beneath. This seems a useful observation of a good aid to the 
identification of some species. I therefore record here the follow- 
ing as all the species known to me with the onychium (a) spinulose 
beneath, viz,, ko^ciuskianuH^ rainhowi^ mtrapa^ colo»sm^ 


These ProceedingSt 1902» xxvii. 
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fpHnceri; (b) with a single apinule beneath on each side, 
froggatli and A^ ceneomicans. 

(2) M. Tschitsch^rine has also informed me that he places r 

high value on the upper side of the tarsal joints being longitu- 
dinally striolate, as in equeny Casteln. 1 made no use of this 
feature, but now record that, among the described species known 
to me, it is only present in N. slrzeUckiauuftj phillipai (of iSloane's 
Revision), eques and tfpenceri; alwo atripennu, n.sp. 

(3) I have also heard from M. Tschitsch^rine that he has reason 
to think, though not speaking positively in any case, that : — 

(a) iT. crcBsuitf Casteln., and A^. pluiua^ Castcln., are two distinct 
species. 

(fe) N, kingi^ Chaud.,==:A\ txciaifiennUy SI. This would leave 
the species I have identified as N, king% Chaud., without a name. 

(c) N. parallelomorpha^ Chaud , is probably synonymous with N* 
auricolliBi Casteln., while N • opulenluB^ Castehu, is quite a distinct 
species. 

The further investigation of these points b}’^ M. Tschitsch^rine 
will be awaited with interest. 

Notonomus atrodbrmis, n.sp. 

AT. T%\fipalpiB^ SI., Proc. Linn. Soc. N.S.W. 1902, xxvii, p. 315 
(not OmaseuB rujipalpia^ Casteln.). 

The species I regarded as Ommena rufipalpia was wrongly 
identified, and requires a new name.**^ 


* The Bev. Thos. Blackburn has given me a specimen (taken by him in 

the Victorian mountains) which he has identified as Omaseus ryfipalpis^ 
Casteln. 1 concur with this identification, and would refer it to 
but it differs from the typioal species of that genus and leads towards Pro«o- 
pogmuBi it seems allied to N. grandkepBy Sl. It is characterised by head 
large (3*25 mm, across eyes) j prothorax wide (3*25x4*6 mm,), posterior 
marginal puncture distant from basal angle; elytra widely rounded at apex 
without lateral apical sinuosities, third Interstice bearing more than three 
punctures; metasternal epiatema quadrate; interooxal dectivity of prostemum 
rounded, but broad in middle. Length 14*5, breadth 6*75 mm. 
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Notonomus 8ATRAPA, Castolnau. 

Elongate oval, nubparallel, strongly convex. Black, legs piceous- 
red. Head large (5 mm. across eyes), convex; eyes convex, deeply 
enclosed in swollen orbits on posterior and lower sides. Prothorax 
cordate (5*2 x 6*3 mm.), wider across apex (5 mm.) than base 
(4 ’3 inni.), lightly rounded on sides; basal angles obtuse; basal 
impressions wide; posterior marginal puncture distant from basal 
angle (0*6 inm.) on inner side of marginal channel. Elytra oval 
(13*2 x7*() mm.), convex, subdepressed near suture, strongly 
declivous to sides and apex; humeral angles not marked; basal 
border joining lateral border without interruption at humeral 
angles; strhe strongly impressed; interstices lightly and evenly 
convex, third 5-punctate, fifth impunctate, seventh 4-punctate. 
Intercoxal declivity of prosternum narrow and rounded in middle; 
of mososternum wide, concave. Tarsi with fifth joint spinulose 
i)6neath, two or three strong short spirmles on each side. Length 
24*5, breadth 7*6 mm. 

Hab. — Vic. : Crooked River (two specimens [5] in Howitt 
Coll.). 

When in Melbourne recently I found in the Howitt Collection 
two specimens ticketed srt«rapa,Ca8teln.,CrookedRiv(3r.'^ 

A specimen (9) has been in my posse.ssion for many years, without 
locality, but I passed it over when reviewing the genus Notonomua 
last year because Castelnau’s description of the elytra as rather 
depressed seemed unsuited to this unusually convex species. 
Compared with 217. 81. (^V. sairapa^ BL, not 

Castelnau), the following differences are noted (unfortunately I 
am only able to compare the $ of N, aatrapa with the ^ of V. 
jduripnnctatm) : — Form more convex and parallel; pro thorax less 
narrowed to base, posterior marginal puncture further from basal 
angle; elytra with fifth interstice impunctate; tarsi with onychium 
spinulose beneath. From N, gippaienaia^ Castelii. (of which 
Chaud. suggested it was merely a variety), N, aairupa is distinct 
by its narrower and more convex form; larger head; narrower 
and less depressed prothorax with posterior marginal puncture 
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not at basal angle; elytra narrow, more convex, interstices more 
convex, seventh punctate, third incrassate on apical declivity; 
onychium spinulose beneath. 

iV. Batrapa and N. pluripnnctatUB are closely allied, and may be 
tabulated thus : — 

Black; tarsi with onychium epinuloee beneath N, »atrapa. 

Upper surface with a bronzy or greenish hue; tarsi with 

onychium glabrous beneath pluripnnctcUuB, 

Notonomus pluripunctatus, n.sp. 

iiT. (var. 1), Sloane (not Castelnau), Proc. Linn. Soc. N.S. 

Wales, 1902, xxvii. (Ft. 2) p. 270. 

This species, which I formerly described as a variety of iT. 
gatrapaf Gasteln., now seems quite distinct, and therefore requires 
a name. It is sufficiently described in my ‘‘Revision”; the 
diffierenoes between it and N. satrapa are indicated alK)ve. 

Notonomus tavlori, n.sp. 

Ellipticahoval, robust, convex. Head large (4 mm. across 
eyes), convex. Prothorax short, convex, equally rounded on sides, 
basal angles rounded off; elytra oval, strongly striate, humeral 
angles rounded off, third interstice 3- or 4-punctato, eighth wider 
than ninth, not convex. Black, nitid, elytra of a dark coppery 
colour. 

Prothorax broader than long (5 x 5*7 mm.), of equal width 
between posterior marginal punctures and across apex (4 mm.); 
sides lightly rounded, equally and roundly narrowed to apex and 
base; apex and base truncate; posterior marginal puncture on 
inner side of marginal channel at place of posterior angle; lateral 
border narrow, even, reaching posteriorly to lateral basal Impres- 
sions; marginal channel also extending to basal impressions; these 
short, rather wide, not deep. Elytra oval (12 x 7 mm.), convex; 
basal border joining lateral border at humeral angles without 
interruption ; inner humeral angle wide ; interstices roundly 
convex, tenth well developed on posterior third. Ihtercoxid 
declivity of prosternum rounded ; of mesosternum concave. 
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Femora stout; tarsi piceous, fifth joint glabrous beneath. Length 
21 , breadth 7 mm. 

Hab. — N.i3.W. : Oberon (Taylor; Colls. Taylor and Sloane). 

This line species was sent to me by Mr. W. J. Taylor, of Sydney, 
as coming from Oberon.* Allied to A* arthuri^ 81, but differing 
by colour, larger size, more massive form ; prothorax propor- 
tionately shorter, more convex, evenly rounded on sides to apex 
and base, basal angles more widely rounded. In general appear- 
ance it much resembles iV. variicolli»^ Chaud., but differs at once 
and decidedly by the form of tlie prothorax with posterior angles 
quite rounded off. 

Notonomus bksti, Sloane, var. akkodoksis, var.nov. 

K, bestir 81. , seems a variable species; the typical form is from 
the mountains of the Upper Yarra. It has elytra dark coppery 
purple, pro thorax and head metallic-purple. Leugtli 1549 ‘5, 
breadth 5’1-C)’7 mm. 

Var. ceaeodorsit, var.nov. —Upper surface of a greenish-brassy 
colour; prothorax a little less ampliate at widest part; elytra with 
third interstice r>*p«nctate. Length 15-19/5, breadth 5’l-()’7 mm. 
[cJ Length ltS*5; head 5 across eyes; proth.4 x 4 *5 (apex 3, base 3 3); 
el. 9*2 X 5 4 mm. 9 Length 19*5; head 3*7 across eyes; proth, 
4*7 X 5*6 (apex 4, base 4); el. 11*5 x 6*7 mm.]. 

Mah. — Vic.: Mountains of Upper Ovens River (Harrietville, 
Best; Porpunkah, W, Sloane). 

This is the species referred to in my Revision in **Note ( 2 )^' 
under JT. b^atu Several specimens have been given to me by Mr. 
D. Best of Melbourne, taken by him near Harrietville in October; 
it seems a constant form, but I hesitate to consider it thorougldy 
distinct from JSfs bealif though it seems sufficiently different to 
receive a varietal name. 

NoTokomus ATttiPaKNis, n.sp. 

Oval, subparallel, subdepressed. Head small; prothorax 
sub^uadrate, vdder at base (4 mm.) than at apex (3*3 mm.), 

* Oberoi), 16 tnllH south of Tarana, on the Western Railway Line. 
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posterior angles obtuse, posterior marginal puncture distant from 
basal angle; elytra strongly striate, interstices convex, third 5- 
to 7'punetate, tenth well developed, narrow, not long. Block, 
nitid; prothorax sometimes with a faint greenish tinge on sides 
near lateral basal impressions; legs, antennsD and mouth-parts 
piceous-red. 

Head small {3*2 mm. across eyes); front lightly and widely 
biimpressed; ©yes enclosed in strongly developed orbits, so that 
the head appears somewhat constricted behind them. Pro thorax 
broader than long (4*4 x 4*8 mm.), depressed in middle and 
posterior parts of disc, declivous to anterior angles; sides very 
lightly and evenly rounded on anterior two*thirds, obliquely and 
lightly narrowed to base; basal angles obtuse, but well marked; 
base truncate, widely subsinuate in middle, very lightly rounded 
on each side; posterior margined puncture on inner side of lateral 
channel, a little before basal af^te; border wide and strongly 
reflexed on posterior half, continuing round basal angles on to 
base on each side; median line finely but strongly Impressed; 
lateral basal impressions of moderate length, narrow^ not deep, not 
reaching base in full depth. Elytra trunoate-ov*al (10*3 x 
lightly convex, subparallel on sides; lateral sinuosities of apex 
rather strongly developed; basal border lightly raised at humeral 
angles to form an obtuse stout prominence, posterior margin 
hardly rounded; lateral border widely reflexed near base. Inter* 
coxal declivity of prosternum rounded; of mesosternum concave. 
Posterior femora with lower side strongly dilatate aJbove apex of 
trochanters; tarsi with upper surface (excepting basal joint) 
longitudinally striolate, fifth joint glabrous beneath. LengA 
16*5-18, breadth 5*6-6*15 mm. 

Hah, — Yic.; HarrietviUe (Best); Mountains on upper waters 
of the Ovens River (Blackburn). 

In general appearance resembling A" mudier% 81., but differing 
decidedly by elytra with lateral border widely reflexed near the 
humeral angles which are subdentate, interstices more convex; 
posterior femora strongly dilatate on lower side above troehant^ 
tarsi with upper surface striolate. It is allied to AT. 
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with which it agrees in ail tho features mentioned above, but 
differs by elytra not margined with green, basal border far less 
strongly dentate at humoral angles, lateral sinuosities of apex 
deeper. From iV" spsrtccr/, Bl. (with which it also agrees in the 
features mentioned as distinguishing it from N. muelleri)^ it 
differs by want of a green elytral border; more depressed upper 
surface; protborax longer, less rounded on sides and at basal 
angles; intercoxal declivity of prosternum not flat. 

Notonomus planipbctus, n.sp. 

Elongat6>oval, subparallel; head moderate (2*75 mm. across 
eyes), eyes subprominent; prothorax nitid, transversely striolate 
(the striol® faint and wavy), subquadrate, sides rounded, a little 
narrowed to base, basal angles rectangular, posterior marginal 
seta on inner side of marginal channel opposite basal angle; elytra 
deeply striate, interstices strongly convex, third 2-punotate, sixth 
not narrowed near base, eighth narrow, convex; humeral angles 
dentate. Black. 

Head convex, wide across occiput and between eyes; front 
strongly biimpressed, the impressions short, arcuate, sharply out- 
turned before and behind; eyes convex, not prominent, strongly 
inclosed behind; postocular part of orbits about as long as eye 
and rising gradually from head. Prothorax broader than long 
(4*25 ^ 4*6 mm.}, widest about middle, wider across ba8e(3*75mm.) 
than across apex (3*3 mm), depressed posteriorly; sides lightly 
rounded, not ampliate at widest part, lightly subainuate just 
before base; apex emarginate, anterior angles a little prominent 
but obtuse, rather widely bordered; base lightly emarginate in 
middle, truncate, on each side; border widely reflexed on basal 
two^thlrds of sides, narrower towaids apex, extending as a narrow 
edge on each side of base to basal impressionB; median line 
strongly impressed, reaching base; lateral basal impressions deep, 
narrow, parallel. Elytra truuoate-oval (10x5*7 mm.), rather 
depressed on disc, strongly declivous on sides and apex; sides 
very lightly rounded; lateraF apical sinuosities well developed; 
baml border lightly curved on posterior margin, strongly raised 
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into an obtuse projection at humeral angles; lateral border 
widely reflexed, a little narrower near base; striss simple; inter- 
stices strongly convex, the discoidal ones not becoming carinate 
on aptcal declivity, 1-7 about equal in width on basal half, eighth 
and ninth narrow (about equal in width on basal half), inner 
margin of ninth interrupted by umbilicate punctures, tenth well 
developed before apical sinuosity (but not long). Prosternum 
depressed between coxae; basal declivity flat, wide; mesosternum 
with interooxal declivity flat. Femora stout, posterior with lower 
side dilatate above trochanters. Length 17, breadth 5*7 mm. 

HaK — Q. : Tambourine Mountain, near Brisbane (lUidge; 
CoUb. Iltidge, Lea and Sloane). 

Belongs to the N, nitidicollia’gton^^ which is characterised by 
having the intercoxal declivity of the prosternum flat, elytra with 
third interstice bipunctate, pronotum nitid and with posterior 
marginal seta not placed on border, <&c. It may be distinguished 
at once from N, nitidicoUis^ Chaud., N» latibaiti$^ 81., N* qmen9'- 
landica^ 81., and N. mhopacu$^ Chaud., by its larger sioo, whrfly 
black colour, elytra with sixth interstice not narrowed near base; 
from N, violacmma/rginat\i9^ Mad., by the same features, except- 
ing size, and by the more elongate prothorax with rectangular 
basal angles. In facies it more resembles iV. UrageriM^ 81., than 
any other species known to mo, its head, prothorax and ^elytra 
being in a general way somewhat similar, but it differs by form 
stouter and less depressed; eyes less prominent; posterior marginal 
puncture of prothorax not placed at basal angles on a dilatation 
of the border; elytra more convex, with interstices 2-5 hardly 
narrowed and not carinate at apex. 

It seems impossible for N* plrndpsctus to be N. ingratun^ Chaud., 
which is unknown to me, but which, from Chaudoirs notes, must 
be taken to have the prothorax with basal angles not rectangular; 
besides, 1 think the elytral interstices of could not 

be described as “/wtrwm mqutxlit^r conmmisf nor could the 
humeral angles, which are unusually strongly dentate, be said to 
minime dmUati$" 



BY THOMAS 0. SLOANS. 


607 


Notonomvb melas, n,8p. 

Oval, robust; head rather large (2*7 aim. across eyes); prothorax 
nitid, subquadrate, with sides strongly and evenly rounded, 
posterior marginal puncture placed a little before base on inner 
side of lateral channel; elytra truncate-oval, deeply striate, inter- 
stices equal, third 2-punctate, sixth not perceptibly narrowed at 
base; eighth and ninth very narrow, convex, almost equal in 
width; black. 

Head wide at base and between eyes, convex; front lightly 
biimpressed; eyes convex, rather prominent, strongly inclosed at 
base; postocular part of orbits two-thirds size of, eyes, rising 
strongly from head in a curve continuous with that of eyes. 
Prothorax broader than long (3*5 x 4*3), widest about middle, 
very little wider at base (3 uim.) than apex (2*d mm.); apex very 
lightly emarginate; anterior angles obtuse; base truncate, convex 
above peduncle; basal angles marked but obtuse; border narrow 
on anterior half of sides, wide towards base, extending very 
narrowly along base on each side almost to middle; median line 
almost touching base; lateral basal impressions strongly impressed, 
rather wide, not long. Elytra trunoate-ovul (7*8 x 5 mm.), lightl}' 
and evenly rounded on sides, feebly sinuate on each side of apex, 
convex; striwj simple, interstices 2-7 strongly convex, equal on 
basal half, narrower and more strongly convex at apex, ninth 
with inner margin interrupted by umbilical punctures, tenth 
narrow, elongate, convex (extending forward from apical sinuosity 
to middle of sides). Interooxal declivities of prosternum and 
mesosternum fiat. Length 14, breadth 5 mm. 

: Glen Innes (Lea). 

Belongs to tji,e JV. nth‘dioo/^is-group. 1 1 is readily differentiated 
from niiidieoUu^ Ohaud., N, latiba»iB^ Bl., and N. queem- 
lundicuB^ SI., by colour wholly block; prothorax more transvei^se, 
more strongly rounded on sides, with basal angles not sharply 
marked; — from JT. mbopaem^ Ohaud., by colour; more robust 
forxn; prothorax much wider, more strongly rounded on sides, 
Ac*: — from iT. Maol., by colour; smaller size; 
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elytra with interstices not opaque and depressed in 9, sixth not 
narrowed to base, ike.; — from iT. planipectus^ 81, (the nearest 
allied species knoMm to me) by smaller size; larger head; pro- 
thorax proportionately m ider, more strongly rounded on sides, 
basal angles not recUngular. It must be allied to N. viridilim- 
batuB^ Casteln., (of which 1 have not a specimen for comparison) 
but has not a green margin, and the prothorax must be, propor- 
tionately to its width, longer (it could not be taken to be “longer 
than the breadth’^ — Macleay's description of N, cyanedcinctus)', 
the $ has not the elytra opaque with interstices “ not convex ” 
(Castelnau^s description of Fermiia viridimaTijinata)] the third 
and fifth elytral interstices are not “ broatler than the others ** 
(Castelnau's description of Feronia viridilirnhatay 

Notokomus cupricolor, n.sp. 

Elongate-oval, subconvex; head rather large (3*8 mm. across 
eyes); prothorax subcordate, hardly wider at base (3*8 mm.) than 
at apex (3 7 mm.), posterior angles subrectangular, posterior 
marginal puncture in lateral channel a little before basal angle; 
elytra finely and lightly striate, interstices fiat, 3rd 6*punctate, 
8th narrow, 10th long, extending forward beyond middle of 
elytra. Interooxal declivity of prosternum flat, of mesosternum 
deeply concave. Upper surface eeneous, prothorax more cupreous 
than elytra; under surface black; legs and palpi red; men turn, 
mandibles, metatborax and posterior coxsa piceous-red; antennss 
reiidish'piceouB. 

Head smooth, wide and convex between eyes; front biimpressed, 
the impressions arcuate, well marked; mandibles not long and 
decussating; eyes prominent; postocular part of orbits two-thirds 
the size of eyes, rising sharply from head. Prothorax broader 
than long (4*6 x 5*4 mm.), widest before middle; sides strongly 
rounded at widest part, gently and obliquely narrowed to base 
without sinuosity; basal angles strongly marked, almost rectangu- 
lar, obtuse at summit ; border wide, narrower towards i^pex, 
widely reflexed towards base; lateral basal impressions long, 
narrow, uniting with posterior extremity of lateral channel. 
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Elytra oval (12x6*7 mni.), lightly and widely convex; apical 
declivity lightly declivous; sides lightly rounded, apical sinuosities 
strongly developed, wide; striie finely but distinctly impressed; 
interstices flat, discoidal ones subcon vex at apical extremity, 
7th and 8th narrow and convex opposite apical sinuosities, 
7th flat on basal half, wide, depressed and 3-punctate near 
apex, 8th about half the width of 7th on basal half, narrower 
than 9th (except on basal third), 9th rather evenly seriate- 
punctate; lateral border wide, turning in to base gently and 
evenly (without any marked curve); basal border not raised 
above lateral border at their point of junction. Legs long; femora 
stout, swollen in middle; posterior tibise long, straight; tarsi as 
usual in genus, fifth joint uon setulose beneath. Length 21, 
breadth 6*7 mm. 

Rab. — Vic. ; Mt. Baw Baw (Coll. French). 

A distinct species, isolated from all others by the following 
features in combination— large size; elytra with fine but distinct 
Btriee, eighth interstice narrow ; prosternum with intercox al 
declivity flat and furnished with four long setre. In general 
appearance it resembles N, crcr^tis, Casteln., but differs conspicu- 
ously by all the features mentioned above, and by the mandibles 
being pincer-like, not long and decussating; its facies is that of 
JT. Dej., but the more strongly striate elytra are in 

themselves sufficient to distinguish it. 

Following the tabular list of the species of Ao<owow«s previously 
given by me (these Proceedings, 1902, xxvii. Pt. 2, pp. 256-261), 
it would follow N. Bpenceri^ and could be tabulated thus 


* Elytra with strife strongly impressed, interstices f in* 

convex j * 

Bpencertt 81 . 

** Slytrawltb Striie lightly impressed, interstices flat,...V. cupHcolor, SI. 


Genus S a k T i c u «. 

SartiouB is, strictly speaking, only a subgcnus of the huge and 
universal genus Plaiyama; but, when treating of local faunas, 
such subgeneric groups may with advantage be conceded full 
rank as genera, and in this way it is now used. 
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When I formerly reviewed the species of Sartieus (These 
Proceedings, 1889, [2] iv,) I offered a diagnosis of the genus 
which may be taken as accurate for the tj’pical species of the 
genus; but there are three species* which offer decided differences, 
and which would have to be excluded from Soriicus if that 
generic definition were rigidly adhered to. It seems better to 
place such aberrant species in a genus Inside their nearest allies, 
rather than to place them in different named groups with an idea 
of maintaining symmetry in what may be, after all, a confused 
and artificial system of classification. 

Tlie following features require notice ; — 

(1) ProHternum with intercoxal declivity always rounded; 
anterior margin usually with an entire border, sometimes ohso* 
lescent in middle, but only wanting altogether in avJcatus and 
S, (f/.ackhurni. In my descriptions of S, aubei^ Casteln., *S'. 
maeJeayi^ and monarensia^ I have said, “ prosternum without 
a margin this referred to the base of the intercoxal part. 

(2) Mesoeternum with intercoxal declivity usually deeply emar* 
ginate (but hardly at all so in impar). 

(3) Onychium ( « fifth joint of tarsi) spinulose or not beneatlu 
As mentioned above (under Notonomua)^ my attention has been 
drawn to this feature by M, Tschitsch^rine. It seems cons tan t> 
and I now record it among the species known to me as under ; — 

(а) Onychium spinulose beneath ; 

S» aulcaim^ hlackhurni^ au&et, diaeopunoiatua^ eorad^eri^ 
obasulua eameraldipennia^ civilia, kabitana^ machayi^ 
cooki, iachnua. 

(б) Onychium glabrous beneath : 

5. impar^ cyaneocinctuaf dampierif monarenaist cydodemia^ 
iriditinctua. 

(4) Third elytral interstice normally 3-punctate, but in 8* 
cwUiBf S. hravicvrniBji and S* dantpieri i-punctate, 

* 8, (Corm^mthuB) aidcoltw, 5, (Pieroatidm^ Sh, and B 

impar, n.sp. 

t Unknown to me in nature. 
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I offer the following tabular X'iew of the species to replace my 
former table, which was wanting in exactness, and otherwise 
unsatisfactory. In such closely allied forms it is often diffcult 
to find differentiating characters suitable for a table; therefore? 
some of those now suggested may appear trivial, but they are 
believed to be constant and worthy of attention : — 

Titbit of 

A. Elytral sculpture abnormal, only three deep stiite on (line of each elytron; 
interstice between first and second stria very wide, nearly twice as wide 

as interstice on each side of it.. S. Hidcaimi Mad, 

AA. Elytra striate normally. 

B. Frothorax with lateral basal impressions not forming a rounded cou^ 
cavity inclosed posteriorly by the lateral border, 
c. Frothorax with lateral border explanate ; prostenium with anterior 
margin not bordered; mesosternura with intercoxal declivity deeply 
concave; elytra with crenulate striae, interstices equal, third uni- 

punctate near apex S. blackhumit SI, 

oc. Frothorax with lateral border narrow ; prosteinum with anterior 
margin bordered; mesosternum with intercoxal declivity hardly at 
all concave; elytra simply striate; third, fifth, and seventh inter 

stices much wider than others, third tri punctate S. impart SI. 

BB, Frothorax with a deep concavity on each side of base inclosed behind 
by the widely ©Itplanate lateral border. 
i>. Form stout; posterior tarsi with penultimate joint small, triangular, 

e. Mesosternal and metasternal episterna impunctato. 

f. Elytra with sixth and seventh interstices coalescing at base and 

forming a humeral elevation S, cyaneocincivtt Chaud. 

it Elytra without posthumeral elevation. 

g, Dorsal stria simple S. a«6ct, Casteln. 

gg. Dorsal stria orennlate. 

h. Elytra with lateral apical sinuosities obsolete 

diwiopunctatm, Chaud. 

hh. Elytra with apical sinuosities well developed. 

I, Elytra with interstices 1-7 strongly convex, particularly 

posteriorly 8. coradgeritBU 

il. Elytra with interstices lightly convex, hardly or not at all 
convex above apical declivity, 
j. Frothorax with sides roundly ampliate, border explanate 
before basal fovea; elytra with seventh interstice 
feeldy impressed S, obeea/w, Chaud. 
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jj. Prothorax with ®i<le» lightly rounded, border rather 
narrow, not explanate before basal fovece; seventh 

interstice strongly impressed 

S. etmeraidipenHin, Caetelu. 

ee* Mesoternal and metasternal episterna punctate, 
k. Ventral segmonts nitid, three apical only punctate on sides near 
anterior margins, third impunotate, second with a few punc- 
tures. 

h $ with eiytral interstices nitid. 
m. i $ ) Prothorax with border unusually widely and strongly 
reflexed posteriorly, wide before basal foveas, Klytral 
strise not shallower towards apex. Onychium glabrous 

beneath S, dampieri, SI. 

. mm. Prothorax with border narrow in front of basal fovem; 

eiytral strife shallower posteriorly. Onyobiam setulose 

beneath 8. ctvilts, Germ. 

kk. Ventral segments, including second and third, finely punctate 
near sides; elytra blaok. (Onychium setulose beneath. ) 
n. Prothorax with sides strongly rounded (strongly curved 

posteriorly)} elytra with inner humeral angle wide 

8, halnian$, 8l» 

nn. Prothorax evidently narrowed to base; elytra with inner 

humeral angle marked ,.,S, fnacUayif 81. 

11 Elytra in nitid with a metallic flush, in 2 with interstices 
depressed, opaque, 

0 . Onychium setulose beneath. Elytra, especially in ^ ^ 

bluish S. cookif SI. 

00 . Onychium glabrous beneath. Elytra, especially in ^ , 

viresoent 8* iMnaremis, SI, 

nn. Form graceful j slae small (8*5-10 mm.), t B* cyc/o<f«rus, Chatid. 
Posterior tarsi long, slender; penultimate ) 8* Chaud. 

joint narrow and hardly widened at apex ( 8* i$cknw^ Casteitt 

I have nothing to add in reference to 8. cydoderun^ 8, iridi- 
tinciUB^ and 8. iscknm. 8. chscurun^ Blkb., (unknown to me in 
nature) seems allied to cyclod^rm. 

S* rookhamptonen$i8, Casteln., has been omitted from the table 
given above, because I have felt unable to deal with it in a 
satisfactory way ; for a note on it, vide my ** Review," The 
specimen ($) there referred to remains unique in my collection, 
and is not in a good state of preservation. I may note here that 
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the tarsi have the fifth joint glabrous beneath* My specimen has 
been many years in my possession, with the locality “ Rockhamp- 
ton District ” attached to it; but I do not know the authority 
for this* It is in all probability S, rockhamptonensUf for I do not 
think S. tfbesului extends to Queensland, and therefore can not 
follow Chaudoir in placing it under S. obemlus. It is very closely 
allied to 8, monarnnsis, 

SAaTious euLCATUS, Maoleay. 

CoronocanthuM nulcatUB^ Mac!., Proc. Linn. Soc, N.S-W. 1878, 
ii, p, 216: Feronia (Sarticugj quadrimlcatun^ Chaud., Bull, Mosc. 
1878, iiii. p. 67. 

I am not prepared to accept Macleay’s genus Coronoeanihus 
as distinct from Sariicus^ and therefore support Chaudoir’s refer- 
ence of the species to SariicuB. 

Attention may be drawn to — the abnormal sculpture of the 
elytra; the border along the apex of pronotum obsolete in middle; 
prosternum not bordered along anterior margin; ventral segments 
not punctate; basal segment impunotate, and with a wide raised 
border behind metasternal epimera and pos^rior coxa\ 

The basal ventral s^ment requires study in Noionomua^ SarticuB 
and allied genera. " It vat^es by being punctate or impunotate; 
the lateral border of the ventral segments sometimes curving 
aeross the segment behind the metasternal epimera, sometimes 
nati rarely it is the second segment which has the anterior margin 
bordered; these variations seem constant, and are therefore useful 
at a help in differentiating species. 

Sahtioos blackborni, Sloane. 

PiBroBti^UB SL, Proc. Linn. Soc. KS.W. 1894 (2), 

ix. p* 426, 

species may, at least provisionally, be referred to SariicuB, 
It has thjd prothorax with basal angles marked, anterior margin 
not bordered in middle; prosternum with apex not bordered; 
ventral segments lasvigate, the basal segment impunotate and 
without a raised border behind metasternal epimeron. 
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Sarticus iMPAR, n np. 

(J. Elongate-oval, convex ; elytra oval, strongly, fully and 
striate, interstices 3rd, 5th and 7th wide; 2nd, 4th and 
6th narrow, 3rd 3-punctate, a short stride at base of first inter- 
stice. Black; mouth parts and tarsi piceous-red. 

Head oval (2*4 mm. across eyes), convex, lievigate ; supra- 
antennal carina short, arcuate; eyes convex, not very prominent, 
lightly enclosed at base. Prothorax a little broader than long 
(3-1 X 3 *4 mm.), widest about middle, hardly wider at base (2 *4 mm ) 
than at apex (2*35 mm.); sides lightly rounded; apex truncate, 
basal angles obtuse but a little marked; Vjurder narrow on sides, 
hardly wider towards base, obsolete on middle of apex and on 
base between lateral basal impressions; median line lightly 
impressed, a punctiform fovea at its posterior extremity; lateral 
basal impressions wide, sliort; posterior marginal puncture at 
basal angle inside the border on a narrow raised space dividing 
the lateral basal impressions from the border. Elytra oval 
<7*2 X 3*9 mm.), convex, lightly and evenly rounded on sides; basal 
border joining lateral border without interruption at humeral 
angles; striae strongly impressed, six inner ones attaining base, 
seventh strongly impressed, rising from lateral channel a little 
l>ehind shoulder; 1st and 2nd interstices about equal, narrow, 
narrower and more convex on apical declivity, 3rd wide, not 
narrower or more convex on apical declivity, 4th and 6th narrow, 
5th and 7th wide, 9th narrow, seriate punctate, 10th long and 
very narrow. Prosternum bordered on anterior margin; inier- 
ooxa] part with basal declivity rounded; mesostemum with inter- 
coxal declivity widely and very lightly concave; epistema with 
concavity deep and punctulate ; metasternal episterna short, 
Basal ventral segment punctate, three apical segments punctate, 
the puncturation near the anterior margin and extending across 
the segments. Length 13, breadth 3*9 mm. 

Eab, — Nelson; Western District of Victoria (Blackburn), 

A remarkable and isolated species quite aberrant in the genus 
the interstitial sculpture of the elytra distinguishes it 
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decidedly fron^ all other Hpecies of ^ar^tcw# and iVo^onowua The 
prothorax and the elongate tenth ely tral interstice suggest afEnity 
to J^otonomnSf while the ventral segments are those of Sarticus, 
It is, I consider, more allied to N^otonomus mediogulcatm^ Chaud., 
than to any other described Australian species, but the affinity 
between these species is remote; so much so, that, even if 
the subgenus Adetipaj which Castelnau founded on iT. medio^ 
stdcatm^ were recognised (as I have no doubt it will be by 
specialists sooner or later), S, impar would hardly come into it. 
Its reference to SarticuSy 1 regard as preferable to resuscitating 
the subgenua Adetipa^ where it would be, in any case, only doubt- 
fully more in place than in Sarticiis, A ridgid specialist would 
doubtless recognise as subgenera and Coro^iocanthiis; but, 

if this course be adopted, then named groups would be required 
for<S articus hlackhurniy 81., *S'. impar ^^ot4>nomuB Chaud., 

(and allied species), and probably iT, Cas tel n.; in fact, once 

admit subgenera, and a desire to give uniformity to classification 
seems to demand that each fairly distinct species, or group of 
species, shall receive a generic cognomen till an ordinarj^ mind is 
bewildered by a numerous array of genera which no one without 
a special (and usually artificial) system can differentiate from one 
another. 

Sarticus ctanbooinctus, Chaud. 

F^ronia (SUropm) cyamocincia^ Chaud., Bull. Mosc. 1865, ii. 
p. 97; F. ( PteroBiichuB ) azuTBomarginaia^ Casteln., Trans. Roy, 
Soc. Viet. viii. 1868, p. 215: F. fSteropuB) Baphyreomarginata^ 
Casteln., ^.c. 222: Sartiewssap^reomargriwa^ws, (Casteln.) Chaud., 
Ann. Mus. Civ. Genov, vi. 1874, p. 595: Sloane, Proc. Linn. Soc. 
N.S.W. 1889, (2) iv. p. 505. 

The name S. Chaud., must stand for this species, 

being the earliest. Chaudoir, who latterly regarded SarticuB and 
HomaloBoma as both merely sul>genera of Ftronia^ considered his 
name preoccupied by HomaloBoma cyanBOcincia^ Boisd.; but now 
that the old aubgenus Homalonmna is recognised as a valid genus 
(€mt$lnmudia)t this synonymy cannot be maintained. 


* The sabgenus Ttrru>x has been proposed by Motsohusky for this speoies. 
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SABTtOfS COBADGBBI, 

Elliptical-oval, robust, convex; prothorax stron^rly rounded on 
sides and at posterior angles; elytra fully crenulate-striate, inter- 
stices convex, third tri punctate; throe apical ventral segments 
finely punctate on each side, Black, 

Head convex; eyes prominent. Prothorax transverse (4*3 x 
5-1 mm,), convex; sides evenly rounded; apex lightly einarginate; 
border ’wide, strongly reflexed at anterior angles, becoming 
explanate at posterior angles; lateral basal impressions wide and 
deep; space between basal impressions convex, but below plane of 
disc; median line lightly impressed, ending in an elongate fovea 
posteriorly. Elytra oval (10*6 x 6 mm.), lightly convex on disc; 
humeral angles rounded; apical sinuosities lightly marked; strite 
deep, coarsely crenulate, the puncturation obsolete on apical 
declivity; 7th stria strongly marked and closely punctate; inter- 
stices convex, 9th much narrower than 8th on basal half; lateral 
border widely reflexed, wide and carinate at humeral angles. 
Three apical ventral segments with a lightly impiessed finely 
punctalate space on each side. Length 15 ‘5- 18, breadth 57-6*5 
mm. 

JF/ab, — N.S.W, : Inverell (Coll, Sloane; several specimens given 
to me by Mr. W. S. Danoau). 

Resembling 6*. av^i^ Costeln., but readily differentiated by its 
strongly crenulate elytral strise, 8th interstice more convex, 
much wider in proportion than the 9th. From S, SL, 

it differs by size larger; protborax less narrowed to base; meso- 
sternal episterna impunotate, tkc. 

Sartious OBKSULue, Chaud. 

Feronia (Steropu$) ohenula^ Chaud., Bull. Moso. 1865, il, p.99: 
SarticuB orhimllu^ Motsch,, p. 266 : Feronia (Stm^opuB) 
Baphyripennii^ Casteln,, Trans. Boy. Soc. Viet, viii., p.223, 1868; 
F. (S») oifirwri, Casteln., i.c., p. 223, 

A variable species from the coastal districts of Victoria, (1) 
Typical form black, with very obscure purple reflections near 
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lateral margin and on apical declivity (Geelong; J. F. Mulder), 
(2) With the di«c of elytra more depressed^ the purple colour 
brighter and overspreading more of the surface (3) Elytra 
seneous (Grampian Mountains; Best), Nelson; (Blackburn), 

Prothorax transverse (4*2 x 5*o mm.), wide at base, strongly 
rounded at sides; elytra ovate (10 x 6’3 mm.); interstices convex 
on disc, depressed towards apex; 7th and 8th interstices hardly 
divided by a stria, thus giving the elytra a smooth appearance 
neai* sides. Length 15-17, breadth 5 *1-6 *4 mm. 

I have followed Chaudoir in placing F, oUvierty Casteln., under 
S, ohestJm. This seems likely to be correct, because Oastelnau 
hoe said F. olivierl was found at Melbourne and Adelaide, and 
S, ohemlus is a Melbourne species, though I do not know that it 
has been found at Adelaide. 

SAaTtcus asMSKAiiDiPUNKis, Castolnau. ' 

Feronia (Steropus) eBmeraldipennist Casteln., Trans. Roy. Soc. 
Viet, viii., p. 223, 1868. 

Robust, convex. Black, with an ajneous or viridescent tint on 
elytra. Prothorax transverse (4*3 x 51 mm.), widest at middle, 
evidently narrowed to base; sides arcuate; apex (3*2 mm.) hardly 
emarginate; base 3*6 mm, in width between posterior marginal 
punctures; border narrow on anterior part of sides, becoming 
wider posteriorly, but not explanate before basal foveas. Elytra 
oval ^10x6*1 mm.), convex, strongly and fully striate; strise 
punctate, hardly so near apex, 7th and 8th well marked, strongly 
punctate; interstices 1-7 roundly convex, not depressed near apex; 
lateral apical sinuosities strongly developed. Length 14-17, 
breadth 4 *8-6 *4 mm. 

^G6,*-Vic, ; Mildura (French), Border of South Australia (on 
authority of Mr, French) — South Australia (Blackburn), 

The name & eifneraldipenriist Casteln., is applicable to this 
speoies which seems to range over the north-western parts of 
Victoria, and to extend as far as Adelaide. I regard it as quite 
diltinet from S. oimulutf Chaud., and therefore dissent from 
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Chaudoir^a opinion that S. esmeraldipennis is a synonym of 5. 
obsBulns. Caatelnau^s statement, that the pro thorax of S* 
tBrneraldipennia is longer than that of his Fenmia »ophprtpe7mu, 
characterises this species and fixes its identity. 

I note it as differing from S, oheaulfis by form narrower; pro- 
thorax less transverse, less strongly rounded on sides, narrower 
at apex and base; apex less emarginate; lateral border less widely 
explanate on posterior half; elytra more nitid, more convex, more 
strongly declivous on sides and apex; interstices more convex 
posteriorly, particularly at beginning of apical declivity; 6th and 
7th strifie much more strongly impressed, more strongly punctate, 
8th stria punctate between the ocellate punctures; lateral apical 
sinuosities far more strongly developed. 

Sarticus pampieui, n.sp. 

9. Robust, oval, convex; prothorax lightly transverse, border 
very wide and reflexed posteriorly; el3’tra oval; deeply and fully 
crenulate-striate, interstices convex, 3rd 4-punotate. Black, 
iridescent (with a rather virescent tinge). 

Head rather large (2*3 mm, across eyes), convex, smooth. Pro- 
thorax transverse (3*2 x 3*65 mm.), Isevigate, convex, lightly 
declivous to base; aides evenly rounded; apex truncate, finely and 
continuously bordered; lateral border rather wide and reflexed 
anteriorly, very wide and strongly reflexed posteriorly; basal 
foveee deep ; median line strongly impressed, punctiform at 
posterior extremity. Elytra oval (7*7 x 4*8 mtn.), convex; inner 
humeral angle well marked; stricedeep. strongly crenulate, seventh 
well marked and strongly crenulate, third 4-punctate, the posterior 
puncture on apical declivity; interstices convex, not depressed 
posteriorly; lateral border strongly reflexed; lateral apical sinu* 
osities strongly developed. Prostemum with a narrow entire 
border along anterior margin. Mesostemum with intercoxal 
declivity almost vertical, lightly and widely concave, concavities 
of episterna strongly punctate. Metasternal epistema punotu- 
late. Yentral segments leevigate, nitid; first punctulate; seo<md 
with two or three punctures nei^r sides; 9rd impunctate; three 
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apical segments with a row of fine punctures along apical margin 
on each side. Length 1 2*5, breadth 4*8 mm. 

Hah — N.W. A. ; Roebuck Bay (Coll, Sloane, received from Mr. 
French), 

Rather a distinct species which I place next S. civilia^ Germ.^ 
from which it differs by the prothorax more narrowed to base 
and with the border much wider at basal foveea; ely tral interstices 
more convex, particularly alK>ve apical declivity, the virescont 
tinge of the elytra and prostern al episterna. Comps red with S, 
habitana^ SI., to which it has some resemblance, it differs by pro- 
thorax longer, not so wide, narrower at apex and at base; the 
elytra iridescent, with inner bumeral angle marked, 3rd interstice 
4-pu notate, 9th interstice narrower in comparison with 8th; 2nd 
and 3rd ventral segments not punctulate, <kc. If the presence of 
the 4 th punctui*e on the apical declivity of the 3rd ely tral inter- 
stice be a constant character, it would in itself differentiate S* 
dampiari from all the species known to me. S, bravicorniay Blkb., 
has the 3rd interstice 4-punctate— the position of the posterior 
puncture not stated — but 5. dampiari differs evidently from the 
description of S, hreviaornia by the strongly crenulate strias and 

convex interstices of the elytra. 

* # 

Sartioos habitans, Sloane. 

Proo. Linn. Soc. N.S.W. (2) iv. p. 508, 1889. 

It is characteristic of 8, habitana to have the elytra with the 
inner humeral angles open (this is caused by the lateral border 
being very narrow at its point of junction with the basal border), 
tlie 8th and 9th interstices convex, and the 8th stria strongly 
punctate. I have said in my description that the 8th interstice 
is not wider than the 9th, but this is inaccurate; the 9th inter- 
stice, though wide and convex, is not as wide as the 8th, 

Sartigos uacleati, Sloane. 

Proo. linn. Soc. N.aW. (2) iv. p. 502, 1889. 

The description of this species requires amendment in some 
part^lars; and being founded on a single specimen {$) in my 
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posHession, it will be useful to compare it with S. htthiiana^ SI., to 
whioh it is more nearly allied than I formerly thought. 

Dorsal strim of elytra crenulate ; prosternum with apex 
bordered; meaosternal episterna punctate, metasternal epistema 
with a few punctures; legs long, femora narrow. Differs from S. 
hahUana{$)hy^y^% less convex; prothorax narrower(3*3 x 3*8mm.), 
widest a little before middle; evidently more narrowed to base 
(2 *75 mm. between posterior marginal punctures), border narrower; 
elytral atriie narrower and more finely crenulate; three apical 
ventral segments with a row of rather strong punctures extend- 
ing across each of them near anterior margin; femora less stout. 
Length 13*3, breadth 4*75 mm. 

Hah, — N.S.VV. : Ooonabarabran (Sloane). 

Sarticus cooki, n.sp. 

Oval, convex. Head large (3*4 mm. across eyes); prothorax 
strongly rounded on sides; elytra oval, convex, striae crenulate, 
interstices lightly convex on disc, depressed on apical and lateral 
declivities, 3rd tripunctate, tarsi with 5th joint spinulose beneath. 
Black; elytra bluish, nitid in opaque in g. 

Head convex; eyes large, prominent. Prothorax broader 
than long (3*1 x,3*7 mm.), convex; sides strongly rounded; border 
refiexed, moderately wide on anterior part of sides, becoming 
wider backwards from anterior marginal puncture, explanate and 
circumscribing the lateral basal foveaa towards base, narrow and 
entire on apex; middle of base not bordered; median line ending 
in a punctiform impression at posterior extremity. Elytra oval 
(7*2 X 4*6 mm.), convex; strise shallow, rather finely orenulatei 
the orenulation almost obsolete on apical declivity, 7tb etria 
lightly impressed, 8th lightly impressed, interrupted by the 
punctures of 9th interstice, hardly crenulate between these pano*^ 
tures, 7th, 8th and 9th interstices depressed (not at all convex) 
on basal half; lateral apical sinuosities weak short but distinct. 
Frosternum bordered on apex; mesosternum deeply concave 
between coxes; concavity of episterna finely punctiite; metar 
sternum with outer marginal bordtar feebly developed or ebso^ 
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lescent ; epistorna quadrate, punctulate. Ventral segments : 
three basal punctate (2ad and 3rd closely and finely), punctura- 
tion obsolescent on three apical segments. 

9 . Differing by elyfcral interstices more depressed and opaque. 
Length 11*5-12*3, breadth 4*4-4*6mm. 

Hah — Neighbourhood of Sydney (Como; Froggatt). 

Veiy closely allied to S. niofwtrerww, SI., but I think ©ntitletl 
to rank as a distinct species; the differences from >S'. moiiarRmi» 
that I note are the elytra bluish, more convex in more rounded 
on sides; the interstices in $ less convex, especially on apical 
declivity; tarsi with onychiura spiuulose l^eneath. From S, civilis^ 
Germ., it differs l>y colour; smaller size; eyes more prominent; 
elytra with interstices less convex near apex ; metasternal episterna 
shorter; three apical ventral segments without perceptible punc- 
turation. 

Genus Pseudockkeus. 

Tsohitsch^rine, Hor, Soc. Eat. Boss,, xxv, 1891 : Leptopodus^ 
Ghaudoir^and others. 

When M. Tsohitachferine founded the genus P$mdoommB^ he 
did not diagnose it, but merely indicated its position in his table 
of Oceanic genera. According to bis table the following will be 
the characters assigned to PBeudocenma : — 

Tooth of mentum emarginate; palpi more or less cylindrical; 
prothorax with one rather weak impression on each side of base; 
elytra margined at base, 3rd interstice 3-punctate; prosternal 
episterna Uevigate; ventral segments not transversely sulcate. I 
would add — winged; elytra with a striole at base of 1 st interstice* 
two anterior punctures of 3rd interstice near 3rd atria, posterior 
puncture near 2 fid stria. 

M. Ttfohitech^rine says the type of Ps^udoeamua is Arputor 
h^Umaianm^ Geriu,; but with this I cannot agree. It seems that 
European coleopterists have ascribed the name Argntor holome- 
lanus to some species other than that which Germar described 
Under this name; for Ohaudoir referred A. hdomelannn to his 
genus Lapiopodus^ to wliich he also referred Feronia ( Pmcilua) 
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iridipennis, Casteln.,^ which ii» undoubtedly a species of P$eudO‘ 
cemm, A reference to Germar's description of Argntor holom^- 
lanua shows that it is a species with the elytra of about tlie same 
width as the prothorax, while the species of Pseud ocemtuit have 
the elytra so decidedly wider than the protharax that this feature 
alone precludes A, holomelanua from being a member of the 
genus. There seems no doubt but that A* holomtlanuB is a 
species of Simodontus, The description suits a species of ^imo- 
dontuB sent to me from Adelaide by the Rev. Thos. Blackburn 
under the name of A, holonielanus so well that 1 agree with his 
identification, t It will be as well to note here that Germar's 
statement ** Thorax latitudine baud brevier ** is manifestly 
erroneous. He gives the size of the species as ** 4 x 1| lin.”; if, 
however, we take the prothorax as a little narrower than the 
elytra, and the elytra as described thorace latitudine et illo 
sesqui longiora it would give 4 lines as the length of the pro- 
thorax and elytra without the head (1 line in length in my 
specimen). In the specimen before me the pro thorax measures 
2x3 mm. I would further add that, by a slip in Germar’s 
description, the punctures of the 3rd elytral interstice are ascribed 
to the 2Qd interstice. 

The late H. W. Bates referred PUrostichus sollitAtua^ Erichs., 
to LBptopodu$;X and it appears, from data supplied to me by Mr, 
A. M. Lea, that the species he referred to was one that seems 
identical with the widely spread species I regard as PiBcUus 
iridipennU^ Casteln. If Bates’s identification of Pi* uollicituB^ 
Erichs., be correct, I expect this name must supercede P* iridi- 
pmni$ or P* iridBrnns of Castelnau; however, I hesitate to refer 
Erichson’s name to a winged species in the face of his statement 
that it was apterous^ 

There seem to be four species referable to this genus, viz., 
FsTonia (Pmilm) vridipmnU^ Casteln.; F, irWssesns, Casteln.; 


* Ann. Mas. Civ. Oenov. vl. p. 600, 1874. 

+ r«de note by Bev. Tbos. Blaokbum in these Proceedings, 1880 (0), Iv., 
p. 780. 


t cut. Ent. li. 386, 1878. 
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F. interioriSf Castehi.; and F. mhgagatinaf Casteln. Of these I 
believe I have recognised two which may be distinguished from 
one another thus : — 

Elytra with interstices depressed, inner humeral angle 

open P. iridiptnniH. 

Elytra with interstices convex, inner humeral angle 

sharply marked P. »ubgugatinu»\^) 

PsKUOOCENRUs miDiPBNKis, Castsln. 

Feronia (Pmcilm) iridipennU^ Casteln., If.c., p. 217. 

Provisionally I attribute to this species all the forma known to 
me with the elytral interstices depressed, but would draw atten- 
tion to the varying width of the base of the prothorax, which 
leads me to suppose I have more than one species before me. I 
append some measurements ; — 

(1) Length 10; protb. 2*5 x 2*86, apex 2*15, base 2*5; el. 
6*5 X 4*3 mm. Loc — Neighbourhood of Mellwurne (Sloane). 

(2) Length 11*5; proth* 2*5x3, apex 2*1, base 2 7; el. 6*8 x 
4*4 mm. Xoc. — Mulwaia, Murray River (Sloane). 

(3) $. Length 11*5; proth. 2*75x3*2, apex 2 2, base 3; el. 
7*1 X 4*5 mm. ioc,— Sydney (Sloane). 

I have suspected the Melbourne form may be Feronia ( PmcilnH) 
irideecens^ Casteln., more especially as I have it noted as identical 
with Cala>fh%i8 tViGfe#c«n« (illacleay, W. S., MSS.) of the Howitt 
Collection. If Ais be P. irideBcene^ Casteln., then probably the 
Murray River species is P. iridipennis^ Casteln, Possibly the 
Sydney form may represent P. interiorie^ Casteln., but this species 
cannot be identified except from specimens from the Paroo River, 
the original locality. 

It is remarkable and worthy of note that Messrs. Blackburn,* 
Tschitsch4rine,t and myself J; have all independently arrived at 


* Proo. LUin. Soc, K.S.W., (2) iv., p. 731, 1889, and (2) vii,, p. 95. 1892. 
tHor. fioo. Ent. Bow., xxv., 1881. 

4 : Trans. Boy. Soo. S. Ausi, xix., p. 129, 1895 j and Proc. Linn. Soe, 
KvB.W., xxIUm P* 480, 1898. 
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the conplusion that P«tot/u« irideseena^ Casteln., (of which the 
type is lost) was a species of Loxatuirus; but subsequent con- 
sideration convinces me that this is a guess, and that the evidence 
available, which is very slight, leads to the conclusion that -P. 
irideaceris is closely allied to, if not identical with, P. iridipennis. 

Genus Chd-ssnioidiub. 

There is some synonymy amongst the species attributed to this 
genus, all of which I have seen, and reduce to three, which may 
be tabulated as under : — 

Black. 

Klytral interstices depressed for whole length O, proUxuBt Kriohs. 

Elytral interstices convex, pariicalarly at apex... O. pcecHoideat Chaad. 
Upper surface green... C. ktrhctcaua, Chaud, 

CHLjfiNioiDius PR0UXU8, Eriohson. 

Wiegm. Archiv, 1842, L, p. 127; Chaud,, Bull, Mosc., 1865, ii„ 
p, 110 : <7. planipmnU, MaoL, Trane, Ent, Soc. jST.S.W,, ii,, p.l09, 
1871 : Pwoilm sukatidm, MaoL, Proc. Linn. Soo. 1T.8.W., (2) lii,, 
p. 476, 1888. 

I have examined the types of Macleay’e species, C. planipennia 
and P. auleatulus (in the Australian and Macleay Museums 
respectively), and have found them identical with C.prolimua. I 
have also seen the type of Feronia (F<»eUu$)/unebri$f Castein., 
in the Howitt Collection, and consider it, but without comparison, 
a large specimen of (7. prolixui. 

Hoh . — Australia (universal; and Tasmania. 

Chubnioioius pcECinoiDKS, Cbaudoir, 

Bull. Moso., 1878, lii., p. 67 : Chl 0 mioidim iVidsonttoans, 
TschiUoh., Hor, Soc, Ent. Boss., xxv., 1891, 

I have already suggested this synonymy {^ide these Proceedings, 
<2) Um P. 410, 1804), 

^a6.— Q. : Townsville (Dodd). 
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C0L«K]O!0tU8 ubrbacehs, Chaudoir. 

Bull, Mosc., 1865, ti., p. Ill; Ann. Mus, Cir» Genov., vi., p, 600, 
1874 ; F^tonia (FcbcUub) mp/endens, Castoln., Trans. Roy. Boc. 
Viet., via., p. 217, 1868 : Pmcilua cA/<«niotcfo#, MacL, Proc. Linn. 
Boc. N.S.W., (2) iiL, p. 476, 1888. 

After examining the type of P. chlasnioiihB in the Macleay 
Musennti, and comparing it with C, herbacem^ I found no difference. 
Hah. — Australia, widely distributed. 

Genus Loxandros. 

TaUt of A^iStraUom Hftdu htiown to me. 

i. Byci smaf], not prominent, widely separated from bnocal Sssure beneath. 

Apteroue. 

а. Black.. L. micans, BJkb. 

oa. ReddUh-brown L. hrwumiHf SI. 

ii, Kyes large, prominent, not distant from buccal Assure beneath. Winged. 

б. Proihorax wholly Isevigate. 

c. Prothorax with lateral border narrow, not wide at posterior angles or 

bearing posterior marginal seta L. austroUieTUtie^ 81. 

cc. Prothorax with lateral border wide posteriorly and bearing the pos- 
terior marginal seta at basal angles. (Lateral channel wide and 
reaching base). 

d. Form elongate; prothorax with base and apex of equal width 

L. longifomiiSy SI. 

dd. Form oval; prothorax much wider across f L. quadricolUst 81. 

base than apex... i L. ewbindesmM, Mad. 

bb. prothorax with base punctate in and near lateral basal impressions. 

e. Prothorax lightly rounded on sides f f 

iL. lasvigattie. Mad. 

ee. Prothorax strongly rounded on sides (base very wide) 

.. L. amp^icolii^l, SI. 

The gpeoieg I have not identified are L. gagatmusf* Casteln,, 
X. cr^nulatmt MacL,t and L. Imvkollist Blkb. 


* For a note on L. gogedinue, see notes on L, subintieeceyie, postea (p.628); 
the other two species I pass over for the present. 

+ 1 have seen the type of Pieroetichut crenufaftM, Mach, and have noted 
that H is a species of Loscmdru$* 
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Loxandrus brunnkus, n.sp. 

Elliptical-oval, depressed. Head small, eyes small, depressed, 
distant from buccal fissure; prothorax quadrate-cordate, basal 
angles not marked; elytra depressed on disc, strongly punctate- 
striate, scutellar striole wanting, 3rd interstice unipunctatea little 
before middle near 2nd stria. Reddisli-brown, iridescent. 

Head small 0*7 mm across eyes), nitid, lievigate; vertex con- 
vex; front rather depressed, without interantennal impressions; 
sides swollen and lightly narrowed posteriorly behind eyes. Pro- 
thorax nitid, broader than long (2*5 x 2 8 mm.), depressed, lightly 
declivous to sides on anterior two-thirds; sides lightly arcuate, 
lightly and obliquely narrowed to base (2*15 mm.), more strongly 
and roundly narrowed to apex (1*9 mm ) ; apex emarginate; 
anterior angles lightly advanced, obtuse; basal angles not marked; 
posterior marginal seta free of l:>order at basal angle; border 
narrow on sides, very fin© but entire on apex and base; median 
line finely impressed; lateral basal impressions long, linear. Elytra 
oval (5 ’6 X 3*5 mm.), depressed, strongly declivous on sides from 
6th interstice and to apex; apex rounded without lateral sinu- 
osities; lateral border rather widely reflexed; striie strongly im- 
pressed, closely punctulate; interstices nitid, lightly convex, 
strongly so and narrow near a|)ex, 9th seriate-punctate, the 
punctures widely placed along sides. Prosternum with epistenia 
finely punctulate; intercoxal part small, finely bordered on base, 
rounded on basal declivity; mesostemum with intercoxal declivity 
deeply concave; episterna closely punctate; metastemum punc- 
tate on each side near basal angle; episterna closely punctate. 
Ventral segments punctate, the puucturation strong and close on 
basal segments, becoming finer towards apex near sides, aud finer 
or obsolete in middle of segments. Length 9-10, breadth 
3'3-3*6 mm. 

Hah. — N.S.W. : Darling River(Wilcannia; Helms, Ooll.Sloane). 

A very distinct species differentiated at once from all other 
described Australian species by its brownish colour. Its affinity 
is to L. micam^ Blkb., and these two species form a very distinct 
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group in the genus, characterised bj the eyes small and distant 
from the buccal fissure. L brunm^M may be readily distinguished 
from L. minans (also from the Darling River) by its smaller ske; 
colour; head more narrowed behind eyes, the ** temples” more 
swollen; prothorax proportionately longer, less strongly rounded 
on sides, more narrowed to base, basal angles less strongly 
rounded, Ac. 

Loxandhus quadhiooluh, n.sp. 

Oblong oval, convex. Eyes large, prominent, not distant from 
buccal fissure beneath. Pro thorax Levigate, subquadrate (2*6 x 
2 *8 mm.) with sides rounded, strongly narrowed to apex (l*75mm.), 
very lightly so to base (2*5 mm ); basal angles widely rounded; 
base truncate, bordered; lateral border wide and bearing the 
posterior marginal seta at basal angles; lateral channel wide, 
opaque, extending to base ; median line light ; lateral basal 
impressions elongate, linear; spaces between these and lateral 
channel im punctate, a little convex. Elytra ovate (6*5 x 3 *85 mm.); 
inner angle at shoulder formed by junction of lateral and basal 
borders open; striie^ieep, orenulate; interstices lightly convex, 
3rd unipunotate near 2nd stria a little before middle. Mesosternal 
episterna, raetasternum on each side and its episterna punctate. 
Ventral segments rugulose-punctate. Black, iridescent ; legs 
black, tarsi piceous; antennse dark piceous. Length 10, breadth 
3*85 mm, 

Hab. — N.S.W.; Mulwala, Urana, and Junee (Sloane)— Vic. ; 
Swan Hill (French). 

The description given above is founded on specimens from the 
Urana District, For the validity of L. quadricollis as a species 
distinct from L, $uhiridefice7i$^ MacL, reliance is placed on its 
larger sue; more robust form; differently shaped prothorax, which 
is much wider at the base and more strongly narrowed to the 
ApeXf more evenly rounded on the sides, hardly at all narrowed 
to tha base, Ao, 
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LoXAKDEUB BUDlRlDKSCKNSf MacI 

9 . Poicilus $uhiride$cm8y MacL, Trans. Eat. Soo. N.S.W.^ ii., 
p. 110, 1873: 9 . P, atronitenSf Mad., /.c., p, 110: Plat^nus 
ntitdtpenms^ MaoL, /.r., p. 111. 

I have carefully examined and compared the types in the 
Australian Museum of Macleay^s species given above, and found 
them all conspecific. P, ftfMrtde8ce7i8 and P, atrontlentt are 
founded on the 9, Platymis ^litidipemiis on the L. suhiri- 
descms being the name first in order, I adopt it for the species, 
at least provisionally, for I believe it will prove synon 3 ^inous with 
L. gagatinuBy Casteln., from Tasmania; but, not having seen it 
from Tasmania, cannot feel absolute certainty on this point; the 
description of L. gagatinus is useless unless one had Tasmanian 
specimens. 

Z. subirideBcens has, from Macleay’s types, the prothorax 
narrowing to the base, free from punctures near the basal angles, 
these rounded. Lengtli (after Macleay) 4-4J lines. 

This species is common on the Murray Fiver. A specimen (^) 
from Mulwala, in ray collection, which I compared with the type 
of PlatynuB nUidip^rmia^ Mach, and found the same, has the 
dimensions: length 8*3; proth. 2 x 2 3, apex 17, base 2*1; eh 
5 X 3*16 mm. 

It is distinguished readily from X. Casteln., by the 

absence of puncturation on the pro thorax at sides of base, and is 
the species I have called X. iridancvnn in my descriptions of L* 
auBtraUfinsiB and X. longifot'viia, 

Loxandrus kufilabris, Casteln. 

PmciluB ruJUahrin^ Casteln., Trans. Roy. Soc. Viet, viih p, 219, 
1868. 

I ascribe the name X. rMfilahriB^ Casteln., to a Queensland 
species sent to me by Mr. P. P. Dodd from Townsville, which 
seems to agree better with Oastelnau’s description than any other 
species I have seen. 
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ElHptical-oval, lightly convex; eyes large, convex, near buccal 
fissure beneath. Pro thorax lightly transverse (2-3 x 2 '75 mm.), 
widest about middle, lievigate, lightly punctate on each side of 
base; sides lightly and almost evenly rounded, lightly narrowed 
to base; apex (1 ‘8mm.) narrower than base (2*1 5mm.), emarginate; 
anterior angles rather prominent ; basal angles not marked ; 
posterior marginal seta at basal angle; border narrow on sides, 
not wide at basal angles, entire on apex, obsolete on base; lateral 
basal impressions long, narrow; spaces between these impressions 
and lateral margins depressed, punctate. Elytra oval (6*2 x 
3*8 mm.), rounded on sides; striae strongly crenulate; interstices 
lightly convex, 3rd unipun ctate in middle near 2nd stria. Block, 
iridescent, often with faint bluish reflections on upper surface; 
under surface nitid, dark piceous; femora dark piceous, tibiae 
piceous; tarsi, palpi and antenna* reddish, 3rd and 4th joints of 
antennsa piceous; iabrum piceous. Length fllf breadth 3*8 mm. 

Loxanurus LiEViGATUS, Macleay. 

Pteroiiichm hmigatus^ MacL, Proc. Linn. Soc. N.S.W., (2) iii., 
p.479, 1888. 

$, i. lasvigaius only diflFera from L. ryfilahris, Casteln., (as 
identified by me), by size smaller, form wider; prothorax proper- 
tionately wider (2 x 2*4 mm.), more depressed (especially towards 
base), more dilatate on sides at widest part; border similar, con- 
tinuous across base; elytra less convex, wider (5*3 x 3*25 mm.), 
humeral angles more widely rounded, inner angles formed by 
junction of basal and lateral border more open, striie more finely 
crenulate, interstices leas convex. Length 9, breadth 3*25 mm. 
(Prothorax 2 x 2*4, apex 1*5, base 2 mnh). 

Hob, — N,W. Atistralia. 

The note given above is founded on a specimen from the 
Macleay Collection (one of those brought by Mr. Froggatt from 
King’s Sound). A specimen given to me by Mr. C. French, 
as coming from Central Australia, is larger (length 10 mm.), but 
I cannot differentiate it from L* lcevtgatu$; this specimen could 
40 
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represent L. rujilahris^ Casteln., as well as the species to which I 
have applied that name. From L. Huhiridea^ens^ Mach, L. 
Ifvmgatns differs by the prothorax more depressed and punctate 
near base, lateral border narrower and not l)earing a large puncture 
from which the posterior marginal seta sprite gs at the basal angles. 

Two specimens from Townsville, Queensland, received 

from Mr. F. P. Dodd, have the prothorax shorter (9 1*8 x 2*3, 
apex 1*5, base 1*9 mm.), more strongly rounded on sides; lateral 
apical sinuosities of elytra weaker; it is jK3rhaps a closely allied 
species, but I refrain from describing it ■without more data as to 
the amount of variety in shape of prothorax in L, hevigatua. 

Loxandrus AMPLICOLLI8, n.sp. 

Elliptical -oval, robust ^ Eyes large, prominent, not distant 
from buccal fissure beneath; prothorax wide at base, punctate on 
each side of base; elytra convex, fully crenulate-striate; interstices 
convex, 3rd unipunctate; lateral apical sinuosities feebly developed. 
Black, nitid; legs black; tarsi and antennie piceous; labrumdark 
piceouH. 

Prothorax wide (2*5 x 3*15 mm.)i convex, much wider across 
base (2 *65 mm.) than apex (2 mnri.); sides strongly rounded; a,pex 
emarginate; anterior angles widely bordered ; base truncate ; 
basal angles rounded; border wide on sides, wider towards base, 
bearing on edge at basal angles the posterior marginal puncture; 
median line fine. Length 10-11, breadth 3*9-4 mm. 

Hab.^Q , ; Townsville (Dodd), Gulf of Carpentaria (given to 
me by Mr, French; Coll. Sloane). 

Closely allied to i. rvjilabris, Casteln., but of stouter build; 
elytra much more convex; the essential difference is in the shape 
of the prothorax, which is much wider in proportion to the 
length, more strongly rounded on sides and far wider across base. 
From L. I<evigatu8, Mad., it differs by form more convex; pro- 
thorax more strongly rounded on sides, much wider at base; elytra 
less strongly sinuate on each side of apex, interstices much more 
convex, The punctate prothorax separates it from L. quadrieollit^ 
SI. 
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Tribe PBiTTKIHI. 

From Horn’s table of the Harpalince hiaetoaae in his “ Genera 
of CarabidfiB,” the following features are taken as diagnostic of 
the Platynini : — 

Mandibles without a setigerous puncture in the groove on outer 
side; margin of elytra not interrupted posteriorly, and without 
an internal plica; fnmt normal; penultimate joint of labial palpi 
bisetose; posterior coxae contiguous; head not prolonged l)ehind 
eyes, neck not semiglobose; elytra obliquely sinuate at tip. 

Horn divides the Plntynini into three groups, two of which are 
represented in Australia and are separable (after Horn) thus : — 

Eighth ©lytral stria distant from margin, not deeply impresfled. Platynidta, 
Eighth elytral stria confluent with margin in its basal half, deeply impressed 
and attaining suture Perigonides, 

Group Platynidks. 

The Australian genera of the group Platyniden may be tabulated 
as follows (following Horn’s table of genera) : — 

Ungues more or less serrate. Mentum toothed. (Tarsi hairy above. Elytra 


without dorsal punctures) PrUtonyehtia* 

Ungues not serrate. Elytra with dorsal punctures. Mentum toothed. 

Tarsi with 4th joint not bilobed Platynm, 

Tarsi with 4th joint bilobed, Colpodu, 


Prutonychii^a has only one described Australian species, viz., 
jP. amtralia^ Blackburn (1888), which is found in Western 
Australia, South Australia, and Victoria.^ 

Genus Platynus. 

I tabulate the Australian species known to me as under : — 

A. Elytra with 8th interstice not narrow and convex at apex. 

6. Prothorax transverse, strongly narrowed on sides to base and apex. 

c. Elytra virldiaeneous with narrow testaceous margin \ legs pale 

/*. margiuicodUi Mad. 


* This is probably an introduced species, viss., the European P. ctmplamtm^ 
which is said by Horn .to be rather widely spread by commerce ovei the globe 
(Trans. Am. Ent. Soe. ix. 142). Mr. J. J. Walker has given me a specimen 
ikken by him at Port Adelaide, which he considers P. i^ompUmatus (a species 
unknown to me in nature) and which I identify as P. au9mlU, Blkb. 
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rc. Elytra obscure, legs fuscous P. margifU‘Uun, Eiichaon. 

hh. Prothorax elongate broader than long^ after Blackburn), gently 

narrowed to base and apex P. murrayanuH^ Blkb, 

A A. Elytra with 8th interstice narrow and convex at apex (^ize small). 

d. Prothorax hardly narrowed to base, posterior angles obtuse; elytra 
with punctures of 3rd interstice minute. P. SI. 

dd. Prothorax transverse, strongly narrowed to base, posterior angles 
marked; elytra with punctures of 3rd interstice large, fovei- 
form P. coohi^ SI. 

The following notes deal with the species referred to Platynus 
in Masters* ‘Catalogue,* Part i. (1885), and its ‘Supplement,* 
Parti. (1895), but which have not l>een included in the fore- 
going table. 

P. ambiguuff^ Erichs., is not a member of the genus. Its 
synonymy is P. ambiguua, Erichs. (1842) rzp. lophoidea^ Chaud. 
{\%hi')zs: Cyclothorax punciipennia, Mad. (1871). The identity 
of Cydothorax punctipennia^ Mach, witli Platynm ambigun$^ 
Erichs., was published in 1874 by H. W. Bates in his paper on 
the “ Geodephagous Ooleoptera of New Zealand,*** and the 
synonymy of P. lophoidca^ Chaud., with the same species in 1894 
by me.t 

P, planipcnnis^ Mad., pOBtea^ p. 633. 

P. nitidipenniB^ Mad., is referable, not to PlatynuB^ but to 
LoooandruB. J 

Platynus MAROINELLUS, Erichson. 

Wiegm. Arch, 1842, i. p.l30: Anchomcnua nigro-ceneua^ Newm., 
The Entomologist, 1842, p.402. 

I think there can be no doubt but that the Victorian species 
Anchommm nigro-mnmBy Newm., (brought from Port Phillip by 
Mr. Edmund Higgins) is identical with the Tasmanian species 
PlatynuB margindluB^ Erichs,; and this is also the opinion of the 
Rev, Thos. Blackburn.§ 


* Ann. A Mag. Nat. Hist., (4) xiii, (Maroh>April) 1874, p. 12. 

f These Proceedings, 1894, (2) ix., p. 447. 
t p. 028. 

i These Proceedings, lS89t (2) iv. p. 740. 
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It extends along the eastern coast of Australia at least as far 
north as Wollongong iu New South Wales, where I have taken it. 

Platynus planipenni8f Mad., I do not know in nature, but the 
description suggests to me its probable identity with P. margi- 
so strongly that 1 am unwilling to regard it as a valid 
species unless it be proved that the range of F, marginelhin does 
not extend as far north as Gayndah, or a comparison of the type 
with P. marginetluB discloses specific differences between them. 

Loxoctepin lugubru^ Motach., (which is placed in Masters* 
‘Cutologue* in Colpode$) seems to me a species of Fiatynun. I 
have been unable to satisfy myself of its identity with P. rnar^t- 
ndlm^ but the description appears to me not inapplicable to that 
species; and I therefore suggest that it might be placed under 
P. fnargimlluB with perhaps a little doubt. In this connection 
it may be noted that M. Tsohitscherine has recently recorded the 
fact that MotschuUky*s types are almost all loat,t so doubtless 
the determination of L, lugubru is wholly dependent upon the 
description. 

Platybus qubsnslakdicub, n.sp. 

$. Small, elliptical, depressed; prothorax subquadrate, a little 
wider at base than apex, basal angles obtuse; elytra much wider 
than prothorax, finely striate, 1st interstice with an elongate 
striole at base, 3rd with three minute punctures— anterior on 
course of 3rd, two posterior on course of ’Jnd stria. Brown (or 
piceous); prothorax with the explanate margins testaceous; elytra 
with Ist interstice and lateral margin (also part of bth interstice) 
testaceous; legs fusco-testaceous; antennce fuscous. 

Head smooth, lightly and obliquely narrowed behind eyes, 
lightly convex between eyes, lightly and widely biimpressed 
between antennis; eyes large, rather prominent but subdepressed 
(not protuberant and hemispherical). Prothorax broader than 
long ( 1-4 X 1-7 mm,), depressed; sides lightly rounded, widest 
about middle, almost equally narrowed to apex and base (but a 
little more lightly so to base); anterior margin lightly emarginate; 

* Hor, Soo. Ent, Eos*, xxxv. 1892, p. 534, 
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anterior angles obtuse, not marked; base truncate in middle; 
basal angles roundly obtuse, not marked; lateral margins wide 
and ex pinnate, not reflexed; lateral basal impressions distinct, 
wide, subrotundate; disc canaliculate, not declivous to middle of 
base. Elytra ovate (4 2 x 2*7 miu.), depressed; disc with a wide 
lightly depressed space on each side about posterior third (extend- 
ing across 3rd, 4th and 5th interstices); apical curve oblique on 
each side, apt^x itself obtuse; strite very lightly impressed, feebly 
crenulate; interstices flat, Ist and »3rd united at apex, 8th much 
wider than 9th on sides, narrow and rather convex near apex, 9th 
seriate-punctate; lateral border narrow, reflexed. Tarsi with 4th 
joint very small, a little emarginate at apex. Length 7, breadth 
2-7 mmu 

Q. : Mackay» (Given to mo by Mr* C. French; ColL 

81oane). 

P, queemlandicuB has little affinity to any previously deHcril>ed 
Australian species, P* cook% Sh, is the only one from which it 
is not at once diflFerentiated by its small size; but it is not at all 
closely allied to P. cookie conspicuous differences being eyes far 
less protuberant and not hemispherical; prothorax less trans- 
verse, much less strongly narrowed to base; (the wide explanate 
margins very different from the narrower reflexed ones of P. 
cooki)y punctures of 3rd ely tral interstice minute and punctiform 
instead of large and foveifonn. It seems more allied to P, papw- 
enflts, Sh, from New Guinea, of which I have no specimen for 
reference, but is quite distinct by size smaller, colour not black, 
<kc. 

Genus C o L r o n k s. 

In Masters’ < Catalogue’ and * Supplement’ four species are 
referred to ColpodeB^ but only one, C* mucronaitis, Mach, properly 
belongs to the genus. The others are (a) LooiocreptB lugubrtB, 
Motsoh., dealt with above; (6) Dyscolm auBtralis^ Erichs., and 
Z), dilataivs^ which are not members of the tribe Platyninu* 


* Vid« note by the Bev. Thos. Blackburn in these Proceedings, (2) vihY 
p. 85, 1892* 
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Group Perigronides* 

The group Perigonides contains only the genus Peritjona accord- 
ing to Horn; three Australian species are known to uie. 

Genus P s R i o 0 N a. 

Siltopia^ Casteln., Trans. Roy. Soc. Viet, viii. 1868, p. 127, 

I tabulate the Australian species as under : — 

Elytra unicolorous (yellow) P. tricolor, Caateln, 

Elytra bicolorous. 

Elytra with base (widely), suture, and margin (narrowly) reddish, rest o£ 
surface black P. ru/labrift. Mad. 

Elytra pale testaceous, a narrow black strip along (but not touching) 
margin of apical curve P. apioalis, 81. 

Pkrigona tricolor, Castelnau. 

Siltopia tricolor f Casteln., /.c., p. 127. 

Caatelnau referred his ^^iUopia tricolor to the Morionini^ but 
Chaudoir, in his Monograph of the J/or/oniefes,* excluded it from 
that tribe as being a species of Ptritjona. I have a specimen 
from Wiseman^s Ferry on the Hawkesbury River, N.8.W., which 
I have compared with the specimen of Siltopia tricolor^ Casteln., 
in the Howitt Collection. 

PfiRiGONA RGFILABRIS, Macleay. 

Trechm ruJUabrxB^ Mad., Trans. Ent, yoc. N.S.W., ii, 1871, 
p. 114; P, bmalu^ Putz., Ann. Mus. Civ. Genov,, iv,, 1873, p.223. 

I have examined the type of Trechua ryfilahru^ Mad., in the 
Australian Museum, and have found it to belong to the genus 
Pavigona,* A comparison of Madeay's description of P, ruji- 
labria with PuUey’s description of P, hamlis convinces me of 
their identity. 

PaUlGONA AUSTRALICA, H.sp, 

Pale testaceous, head black, elytra with a narrow blackish strip 
near margin of apical curve. Head with front rather strongly 


Bulb Moso., isao, Iv., p. aid. 
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biimpressed ; spaces l>e tween frontal impressions and base of 
antennie narrow, convex; eyes large, convex, prominent. Pro- 
thorax transverse, subquadrate, widest rather before middle; sides 
lightly rounded, hardly narrowed to base ; basal angles obtuse 
but a little marked; base truncate; border narrow, reflexed. 
Elytra ovate, widely and evenly rounded on apical curve; s trite 
obsolescent, only three inner ones faintly marked between 1st and 
2nd discoidal punctures, 3rd interstice 3-pun ctate, 8th detaching 
itself from marginal channel about basal fourth, enclosing a wide, 
slightly raised interstice on apical curve. Length 3*1, breadth 
1*35 mm. 

/fafe.— Q. : Mackay (given to me by Mr. C. French ; toll. 
81oane). 

DifiFers from the other two Australian species by smaller size 
and paler colour. The mandibles and labrum are pale-coloured. 

Tribe LSSXINI. 

Pkntaoonioa dichkoa, asp. 

Head black ; prothorax yellow, margin more pallid ; elytra 
sericeous-black, a narrow testaceous margin on sides; body black; 
legs pallid ; antennae fuscous, joints 2-4 lighter-coloured than 
others. Head convex, wide (1*25 mm. across eyes); neck coady- 
liform. Antennae with four basal joints glabrous, basal joint long 
and stout, nearly ^ long as two succeeding joints together; joints 
2-4 cylindrical, second shortest, a little more than ^ length of 
3rd, — this ^ longer than 4th and ^ shorter than 5th.* Frothorax 
transverse (0*9 x 1*5 mm,), convex (basal part depressed), widest 


* The attention of etudenU using Lsoordaire^s * Genera ’ may be drawn to 
the erroneous manner in which the basal joints of the antennesof Penta$oniea 
are there described (after Schmidt- Goebel), what is called the Ist joint being 
merely the basal condyle of the Ist joint. Under Mhotubodem (Keiohe) in 
the * Genera * will be found a good description of the basal joints of the 
antenniD in Pentaffonica, with which it is synonymous. Le Conte *e descrip- 
tion of the antennce of Videtus (synonymous with pentagonica) as quoted in 
the * Genera ’ is poor; he describes the 4th joint as moderately pubescent, in 
P. dichroa 1 consider the 4th joint may be called glabrous without Inaecuraby. 
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slightly before the middle; base widely and strongly lobate; apex 
bordered, very lightly and widely enuarginate in middle; sides 
widely margined, the margin more ex pi an ate and forming a well 
marked but obtuse angle at widest part; the place of the posterior 
angles indicated by a slight wide dilatation of the margin a little 
nearer the basal lobe than the lateral angle; median line finely 
impressed. Elytra oval (3 8 x 2*5 mm.), convex, finely striate, 
minutely shagreened; shoulders widely rounded; humeral angles 
not marked; sides subparallel, lightly narrowed to the subobliquely 
truncate apex; strice finely punctate under a lens; interstices 
depressed, lat narrow, 2nd wide, depressed, 3rd a little raised, 3- 
punotate (anterior puncture near 3rd stria opposite posterior 
extremity of basal stride of 1st interstice, 2nd about middle of 
length near 2nd stna, posterior about midway between 2nd and 
apex near 2nd stria), 9th narrow, seriate-punctate; marginal 
channel narrow, reflexed; border and in flexed margin testaceous 
on sides. Length 5 '8, breadth 2*5 mm. 

Hoh. — Q. : Mookay (sent by Mr. Turner to Mr. French, from 
whom I received it; Coll. Sloane). 

Genus Scopodes. 

The Australian and Tasmanian species of Scopodes known to 
me may be tabulated as under : — 

A. Proihorax with anterior angles not marked. 

B. Profchorax with two setigerous marginal punctures on each side. 

C. Prothorax with posterior marginal seta on each posterior angle. 

D. Prothorax wide between posterior angles, these explanate but not 
dentiform. 

r, Black (8. Bates. 

ee. Head and proihorax bronsj, elytra dull bronze with sericeous- 
black patches 3. rimoHcoUU, 81. 

BD, Prothorax with posterior angles dentiform. 

/. Black S. boopn, Erichs. 

ff. Metallic (of a bronzy hue)..,.... ) sipiUatuji.Oetm. 

I jS. ^ftavipea, Blkb. 

CC. Proihorax with posterior marginal seta on a small dentiform pro- 
minence about half-way between anterior seta and base. (Pro- 
thorax strongly narrowed to base; each elytron trifovcate). 
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g» Lateral border of protborax decidedly dila- 
tate and augulate to I’eoeive poeterior 


I S. oUrnmutf Chaud, 
( IS. $y(i7iejfen»U^ 81* 


marginal eeta 

pfiT. Lateral border of prothorax very narrow and not dilated to 

receive posterior marginal seta S. cUfiticollift^ Mad. 

BB. Prothorax with only the anterior marginal seta present. (Frothorax 
very strongly angustate posteriorly, base truncate—not lobate). 
h. Frothorax strongly dentate at widest part; elytra finely and sparsely 

seriate-punctate S. <eneu«^ Mad. 

hh. Frothorax ampliate and subangulate (not dentate) at widest part; 

elytra substriate, the striw not punctate S. grijithit 81. 

AA. Frothorax with anterior angles snbroctangular, marked but obtuse at 
apex. (Anterior margin wide, lightly emarginate).. .S. auraiu$^ Mad. 


iK» taamanicm^ Bates, I have taken in Victoria at Tarragon on 
the Gippsland Railway. 

S. anyiiflcolliat Maol.^ seems, from the description, as if it should 
be placed with S. taanhanieuBt Bates, and «S'. rimoaioollup SI.; it is 
too small to he either of these species, even if its prothorax be 
similarly shaped, a question I cannot determine from the imperfect 
description; the colour is not stated. 

S. simplex^ Blkb., seems allied to taamanicuap Bates, but 
thoroughly distinct. 

S. aericeus, Mad. — 1 have examined the type in the Australian 
Museum in comparison with S. siyillatusy Germ., and have con- 
sidered it identical. 

S. iniermediuap Blkb., evidently goes with S, aigillatua. 

S. rugatmp Blkb., seems to be allied to «S'. aiyillc^m. 

S, intricatusp Blkb., may come into section but has the 

base scarcely lobed. 

S. $eg^oveatu8, Mad., cannot be said to be described, but is 
evidently allied to 8. denticoili$p Mad. 

S. fasciolatuei Mad., seems very near S. auratusp Mad. The 
description agrees with my specimens tabulated above as S. 
<mratu9, which originally came from Mr, Masters and were named 
by him. 
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8* latviSf Maol., is a species 1 do not know, nor can I suggest 
its position in the genus, for I cannot feel sure from the descrip- 
tion whether the prothorax has the sides with one or with two 
setee. 

SCOPODES RIMOSICOLLIS, n.sp. 

Head and pro thorax of a dark metallic bronzy colour; elytra 
seiiceouB, dull bronze with black patches; under surface and legs 
black. Head wide (1*5 mm. across eyes), closely striolate between 
eyes. Prothorax hardly as wide as eyes, transverse (1*1 x 
1*45 mm.)y widest a little behind anterior angles, wide between 
posterior angles, depressed; surface vermiculate (sculpture close, 
intricate and covering whole upper surface); apex wide; anterior 
angles hardly marked, distant from liead; sides curving shortly 
but decidedly from widest part to anterior angles, narrowing a 
little behind lateral angles, curving lightly outwards to posterior 
angles, these not dentate, sharply marked, rectangular (tlie summit 
slightly obtuse); base obliquely truncate from basal angles to 
peduncle, shortly lobate above peduncle; lateral border rather 
wide, forming a lightly marked setigerous angulate prominence 
at widest part, explanate and setigerous at posterior angles. 
Elytra wide, oval (3*1 x 2*3 mm.), subparallei on sides, sub- 
depressed, substriate; 3rd interstice lightly 3-punctate. Length 
4'7*5*3, breadth 2*15-2*3 mm. 

Hab. — N.S.W. : Dunoon, llichmond River (Helms ; Coll. 
8ioane)« 

Allied to S, tasmanicun, Bates, but differing by colour; pro- 
thorax wider, anterior and posterior lateral angles more prominent, 
surface more strongly rugulose, the basal part not defined by a 
linear impression but on same plane as and rugulose like the rest 
of the upper surface, median line hardly perceptible, «fcc. In 
general appearance it resembles 6\ mneuHf MaoL, the elytra having 
the same shape, but the prothorax is entirely different. 

SCOPODBS SYDKRTEXSIS, H.sp. 

Narrow. Black. Head large (1*1 mm. across eyes), narrow, 
li^tly oonvex, smooth (sometimes a little rugose between anterior 
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supraorbital setae and smooth on front and vertex); clypeus con- 
vex and lievigate towards base. Pro thorax narrower than bead, 
small, cordiform (0*8 x 1 mm.), widest and angulate near apex, 
convex, not lobed at base; disc canaliculate; rather coarsely 
shagreened and minutely transversely striolate (the striolfla 
stronger near sides); anterior angles obsolete ; sides roundly 
ampliate from neck to anterior lateral angles, obliquely (hardlj’ 
roundly) and continuously narrowed to base; basal angles not 
marked; lateral border narrow, dilated to form a sharp setigerous 
angle at widest part, a similar angulate prominence a little more 
than midway to base, the course of the border behind the pos- 
terior setigerous angle almost continuous with the part in front 
of this angle. Elytra oval (215 x 1*5 mm.), convex, rather 
opaque, shagreened, not sericeous, sexfoveate, lightly striate; the 
striae shallow, not clearly defined, not puncttilate. Length 8 *6-3*8, 
breadth 14-1 *5 mm. 

llah. — N.S.W. ; Sydney (three specimens occurred to me on 
sandy ground near Manly, 14th December, 1895). 

Very closely allied to A*, Chaud., but differing by 

size smaller; head smooth on front and vertex; prothorax 
narrower, more strongly and evenly angustate to base, less 
strongly and roundly narrowed behind posterior marginal promi- 
nence, surface less ruguloae, lateral border narrower, posterior 
setigerous angles smaller. It may be not more than a variety of 

aterrimus, but I have thought it sufficiently distinct to receive 
a name. 

ScOPODES GRIPFITUI, n.Sp. 

Upper surface leneous or cupreous ; undersurface and legs 
black. Head hardly as wide as prothorax (1*35 mm.) across eyes, 
closely longitudinally striolate between eyes; front irregularly 
striolate anteriorly ; clypeus closely longitudinally striolate. 
Prothorax cordate (1*2 x 1*4 mm.), roundly dilatate at anterior 
third, strongly angustate to base, convex, shagreened and trans- 
versely rugulose; apex wide, anterior angles not marl^ed, widely 
rounded, distant from neck; border very narrow, not reaching 
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quite to base, unisetigerous and forming a slight though hardly 
marked angle on each side at widest part; base truncate. Elytra 
oval (3*1 X 2*25 mm.), convex, sunbitid, shagreen ed, not sericeous, 
Bubstriate; 3rd interstice with three fine punctures placed in 
shallow depressions. Length 6, breadth 2*25 mm. 

Hah. — Tas. : Mt. Wellington (given to mebj^Mr. A. M. Lea, 
Government Entomologist for Tasmania, as having been taken by 
Mr. H. H. D. Griffith, “ half-way to summit on marsliy ground ”). 

Can only be compared with S. mneus, Mad., amongst Austra- 
lian species, but very distinct, and at once distinguishable by the 
sides of the prothorax not dentate at widest part, tVc. 

Postscript (added October 19th, 1908 ) — 

TaCHYS KRBV08US, n.sp. 

Oval, robust. Testaceous. Each elytron 17-striate and without 
apical atriole. 

Head shagreened; a short slightly raised intramarginal frontal 
ridge extending backwards from base of olypcus on each side 
between anterior part of eyes; frontal longitudinal impressions 
feeble. Pro thorax transverse, subdepressed, wider at base than 
at apex, rugulose— the rugte transverse in middle of disc, longi- 
tudinal near apical and basal margins — sides lightly rounded on 
anterior three-fourths, sinuate posteriorly and meeting base at 
right angles; apex widely emarginate; anterior angles subpromi- 
nent, obtuse (not advanced), base truncate on each side, widely 
but lightly produced backwards in middle; basal angIe.H rectangular; 
marginal channel wide before posterior lateral sinuo.sity, narrow 
near basal angle, its inner margin subca rinate, more strongly so near 
base; latered basal impressions wide, flat (not concave); a lightly 
impressed arcuate transverse impression defining the sublobate 
median part of base. Elytra convex, oval, wider than prothorax; 
17 8tri«e on each elytron; lateral channel incurved at humeral 
angle to meet 10th stria; interstices forming narrow subequal 
ridges, 17th interstice (^^latered interetice of normal width, 
oonvex, i-setose (three of these sefcw rising from pores on posterior 
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half of interstice). Anterior til?i«e oblique externally above apex, 
a sharp triangular spur above the obliquity. Length 3*3, breadth 
1 4 mm. 

Hah, — Q. : Townsville District (Dodd). 

This species is at once differentiated from all the described 
Australian Berabidiides by its multistriate elytra, which have the 
ordinary interstices from the Ist to the 8th inclusive divided into 
two narrow ridges. The form of the lateral interstice — with the 
position of its setigerous punctures, — and the junction of the 
lateral channel with the 1 0th stria (representing what would be 
normally the 5th interstice) indicate a relationship with Tachya 
hiipreatioiilen^ SI. Mr, F. P. Dodd sent me this strange species as 
taken by him at Ross River, miles from Townsville, 
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REVISION OF THE AUSTRALIAN CURCULIONID^ 
BELONGING TO THE SUBFAMILY 
CR YRTQRHYNCUIDEi^. 

By Arthur M. Lka, F.E.S. 

Part VI. 

Genus Pbrissops, Pascoe. 

Journ. Linn. Soc., ZooL xL 1871, p. 193. 

Head cony not concealed; ocular fov^ea variable. Eyee large 
or very large, Hnely faceted, subeoritiguous or moderately distant. 
Rostrum moderately long or rather short, curved or almost 
straight, thin or thick and sexually variable. Anlmncp. moder- 
ately slender; scape inserted nearer apex than base of rostrum 
and shorter than funicle; two basal joints of funicle more or less 
elongate; club moderately long, sutures oblique. Prothorax more 
or less conical and transverse; ocular lobes prominent or not, base 
bisinuate. Scutdlum small- Elytra closely applied to and out- 
line continuous with that of prothorax. Rector al canal wide and 
rather deep, terminated between intermediate coxie. Mesosternal 
receptacU rather large, raised, emarginabion semicircular, base 
truncate, apices thin; cavernous. Metasternum shorter than the 
following segment; epieterna distinct. Basal segment of abdomen 
as long as 2nd and 3rd combined, intercoxal process rather 
narrow, apex incurved; 3rd and 4th slightly produced backwards 
sides, tiieir combined length slightly more than that of 2nd and 
considerably more than that of 5th. Anterior legs moderately 
long, the others short; femora stout, dentate, feebly (especially 
the anterior) grooved, posterior notextending to apex of abdomen; 
tibiee flat, curved, with a distinct subapical tooth in addition to 
the terminal hook; tarsi moderately long, 1st and 4th joints 
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rather long and subequal. Elliptic or elliptic-ovate, strongly 
convex, non-tuberculate, winged. 

This genus has numerous close allies in Australia and the Malay 
Archipelago. Those here described are CritomeruSy separated on 
account of the bidentate anterior femora; Axionicmy Metranio- 
morpha^ and Tepperia on account of the intermediate tibia; being 
angular outwardly ; and Pseitdoiepperia and Qufemlandica^ on 
account of the coarsely faceted eyes. I have not described these 
allied genera in full, but have compared them with the alx)vo 
diagnosis and have described only those parts which are at 
variance with it. 

The genus itself is rather numerously represented in Australia, 
but is not confined to it. The species noM' described may be 
divided into five sections. In the first section the rostrum is 
curved and longer than in the other species, the shoulders more 
prominent, and the clothing prettily variegated; it comprises two 
species {pcdlatua and car*M«). The second section comprises three 
very closely allied species (mucidu$^ muUimaculatue and variegu- 
all having the elytral suture strongly raised, the clothing 
but slightly variegated and the rostrum almost perfectly straight. 
The third section takes in two species {granulatus BXii Btmicalvut)^ 
but they are not very closely allied ; they agree, however, in 
having the body less convex, the prothorax more transverse and 
the rostrum feebly curved. The fourth section includes two 
species {hrevicollis and Tohiginom») showing a decided approach 
to Cryptorhynchus; in them the body is somewhat depressed, the 
prothorax rather strongly transverse, the rostrum lightly curved 
and the clothing dense. The fifth section contains three species 
(iniricutUB, ifUricaiior and alhonoiaiuB)^ in all of which the inter- 
mediate tibise are slightly angular at the outer base, the meso- 
stemal receptacle less solid than usual and the ocular fovea very 
narrow. 

Elytra with a round eye-like spot on each side at base octllatuiy Bedt. 

Elytra without eye-like spots. 

Ocular lovea large, transverse and bounded by eyes semicaltws, n.sp. 
Ocular fovea smaller and longitudinal or indistinct 

Froiborax distinctly granulate prastOoeus, n.sp. 
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Protborax not granulate. 

Intermediate tibise not angular at outer base. 

Prothorax with very small punctures. 

Elytral scales condensed into more or less 

large patches variegattintf n.^p. 

Blytral scales nowhere condensed into 


large patches. 

Elytral suture suddenly elevated near 

base mundn»f Pasc. 

Elytral suture leas suddenly elevated,,., mwltimficw/rttw#, n.sp. 
Prothorax with rather large but more or less 
concealed punctures. 

Alternate interstices not elevated n.sp. 

Alternate interstices elevated. 

Mesosternal receptacle strongly de- 
pressed at base roUphiOifm, ti.sp. 

Mesosternal receptacle not so hreidcollifi, n sp. 

Intermediate tlbiic angular at outer base. 

Elytra nowhere granulate albonotatm^ n.sp. 

Elytra with granules in places. 

Prothorax without large punctures intncotu*, n.sp. 

Prothorax with large punctures on disc... intHcafior, n.sp. 


PKRI880PS ocBLLATus, Redt.; Mast. Cat. Sp. No. 5567. 

Enteles ocellatus^ Redt. 

Ovate, subopaque. Dark brown. Rather densely clothed 
with small round scales of a brownish colour varying in places, a 
moderately distinct pale oblique fascia behind middle sometimes 
occupying the whole of the apical third, pale scales about median 
prothoracic line; elytra with elongate (and in places pale) scales 
scattered about, and with a moderately large, round, dark, velvety 
eye-like spot on each side at base between shoulders and suture. 
TJnder surface and legs with dense ochreous elongate scales ; 
anterior portion of pectoral canal densely clothed, the scales paler 
there than elsewhere. Basal tliird of rostrum squamose. 

HBCbd with almost concealed punctures; vertex with a slight 
Carina continued on basal portion of rostrum and depressed 
between and behind eyes. EoBtrum curved, long, rather thin, 
shining; finely punctate; sides slightly incurved to middle, 
41 
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grooved, the grooves parallel with and just above Hcrobes and 
terminating before antennas. Scape slightly curved and com- 
pressed; basal joint of funicle thicker and shorter than 2nd, 2nd 
the length of 3rd-4th, these equal atid equal in length to 5th-7th; 
club the length of preceding joints, subaolid, finely pubescent. 
Vrothorax conical, transverse; fine!}’ punctate; with a very feeble 
median carina (^sometimes entirely absent). Scnte.llum small, 
rounded, shining. Elytra subcordate, almost twice the length of 
prothorax and wider at base, shoulders thickened ; each with 
eleven rows of small shallow punctures ; interstices round in 
places, scarcely raised; apex slightly emarginate. Apical segment 
of abdomen densely and rather coarsely punctate. Leg» finely 
punctate ; anterior femora almost edentate, each of the others 
with a moderately strong tooth; anterior tibia without a small sub- 
apical tooth, but the terminal hook large. Length 13^, rostrum 
4; width 7 mm. 

g. Differs in being less robust, pro thorax less transverse, 
anterior legs shorter, rostrum thinner and slightly longer, not at 
all incurved to middle and dilated to apex, antennm thinner and 
the scape not extending quite to apex of rostrum. 

Hah. — S. Queensland — Northern Coastal Rivers of New South 
Wales. 

The eye-like spots on the elytra render this species one of the 
most distinct of the Australian weevils; in even greatly abraded 
specimens they remain intact. The locality of “Sydney** given 
by Herr Eedtenbacher is probably incorrect. 

Pkrissops oarus, n.sp. 

Elliptic, moderately convex, lightly shining. Reddish-brown, 
antennsB paler. More or less densely clothed with scales varying 
from white to sooty-brown. Head with sooty scales, a small 
yellowish spot between eyes, one behind each, and one at base; 
prothorax with a large discal subtriangular patch of pal© fawn 
and white scales, the white scales in patches; a small disconnected 
white spot on each side of apex, flanks with dark scales; acutellum 
glabrous (in three specimens); elytra with white, pale fawn and 
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dark scales in strong contrast at base, and more or less distinctly 
so posteriorly, elsewhere feobiy mottled. Under surface with 
dense and pale scales; legs more or loss distinctly variegated. 

Hettd with dense concealed punctures; ocular fovea indistinct. 
Rostrum tlie length of pro thorax, lightly curved; sides at basal 
third coarsely punctate, elsewhere shining and minutely punctate. 
Scape inserted tw(vfifths from apex of rostrum and a tritie longer 
than funicle; Ist joint of the latter as long as 2nd and 3rd 
combined, 2nd as long as 3rd and 4th combined. Proihorax witli 
<lense, round, concealed punctures; median carina feebly traceable. 
Elytra wider than prothorax, strongly convex (es{)ecially along 
middle), with series of large punctures becoming much smaller 
posteriorly; interstices wider than punctures, themselves feebly 
punctate; suture finely granulate except at extreme base end 
posteriorly. Und^r surface with dense, partially concealed punc- 
tures; metastern al episterna each with a single irregular row. 
Femora with moderately large acute teeth. Length 8|, rostrum 
‘ij; width 4 mm. 

Hah. — Q. : Endeavour River (Mr. G. Masters). 

A very pretty and distinct species allied (hut not closely so) to 
ocellatxcs. On the 4th interstice, at the base of each elytron, 
there is a distinct subquadrate patch of dark scales, but it is not 
at all eye-like in character. 

Perissops MUCiDUs, Pasc,; /.c., No. 5499. 

Elliptic-ovate, strongly convex, shining. Dark brown. 
Clothed with ochreous scales disposed in small patches; pro thorax 
with a median line of scales dilated on basal half, a line of scales 
on each side; elytra) suture without scales, elytra with small 
round brown scales scattered about, prothorax with similarly 
ooloured but more elongate scales, and which give the disc a 
scratched appearance. Under surface with dense ochreous elon- 
gate scales, on the abdomen forming three lines down the middle, 
smaller scales elsewhere; anterior portion of pectoral canal with 
|>ale elongate scales; legs with shorter and sparser scales than on 



648 


REVISION OF THE AUSTRALIAN CURCULIONIDiE, 


sterna. Head with ochreoua scales disposed in patches, sides of 
base of rostrum squatnose. 

/ftfacf finely punctate; ocular fovea deep and distinct; a narrow 
shining cariiia commencing at fovea and continued almost to 
antennee^ at its side two feeble irregular ridges slightly curved 
and terminating before cariim. Rostrum long, rather flat, curved 
at apex; densely punctate and opaque; sides grooved, the groove 
just above but scarcely parallel with scrobes, terminating at 
antennie. Scape straight; two basal joints of funicle elongate, 
3rd -6th feebly decreasing, 7th slightly larger than 6th; club the 
length of four preceding joints. Prothorax su bconical, transverse, 
finely punctate ; on the flanks, especially towards base, with 
dense, rather large oblique punctures; constriction marked by 
rather small deep punctures. Scutellnm small, longer than wide, 
smooth, apex pointed. Elytra along suture considerably more 
than thrice the length of prothorax, at base scarce!}' wider, widest 
about middle; middle strongly raised and suture almost crested, 
summit nearer base than apex, posterior declivity fully half total 
length; each with ten rows of small punctures; interstices rounded, 
scarcely raised; basal two-thirds of suture rather densely granu- 
late, the granules minute, depressed, shining and placed in 
transverse series; apex scarcely eraarginate. Apical segment of 
abdomen with large, round, shallow punctures. Legs finely 
punctate; femora dentate, the anterior less strongly than the 
others; anterior tibiae bi sinuate beneath, with a subapical swelling 
but without a tooth. Length 12J, rostrum 3^; width 6J uim. 

9. Differs in being usually larger, legs shorter, elytra with 
suture much less distinctly raised in the middle and almost 
obsoletely granulate, rostrum smooth, shining and finely punctate, 
antennaj thinner, scape just reaching apex of rostrum, and paler, 

Hah. — S. Queensland — Northern Coastal Rivers of New South 
Wales, 

The crest on the elytra is mote distinct than in the other 
species here described. The small brown scales on the elytlra are 
invisible to the naked eye, as they so closely resemble the derm 
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on which they reat. The species is exceedingly common on the 
Richmond River. 

P«Bi8SOP8 MULTiMACULATUS, n.ap. V. n.var. 

Reddish-brown. Median prothoracic line of scales inter 
rupted in middle and not dilated at base. Elytra with suture 
moderately strongly but not suddenly raised. Other characters 
as in viucidus. Length 11, rostrum 2|; width mm. 

Ilab . — Endeavour River (Macleay Mus.). 

Very close to and probably only a (very distinct) variety of 
mucidua. 1 have but two male specimens under observation, but 
the species or variety appears to be very common about the 
Endeavour River. Each of the elytral spots of pale scales seldom 
covers more than a single puncture, so that they are much more 
numerous than in either mucidua or variegutua. 

Prrissops vahikoatus, n.sp. 

Elliptic-ovate, strongly convex, subopatpie. Lark brown, 
funicle paler. Clothed with whitish and pale oehreous scales 
disposed in patches; elytra almost entirely clothed; from base 
along suture to middle, and thence an oblique irregular line to 
each side, and several small spots near base apparently nude, but 
clothed with minute scales almost identical in colour with the 
derm on which they rest; prothorax with sides rather densely 
clothed, median line marked at apex with a narrow spot of scales, 
a larger spot at base and a small spot on each side in front of 
basal spot. Under surface and legs rather sparsely squamose, 
the scales small and rounded, except on sterna, where they are 
moderately elongate and denser; anterior portion of pectoral 
canal squamose. Head with a patch of scales on summit and 
behind each eye; rostrum rather sparsely squamose throughout. 

Haad finely punctate; ocular fovea deep; eyes subcontiguous, a 
depression between and behind them. Rostrum moderately long, 
straight, ratherwide and flat; irregularly punctate; a shining carina 
commencing at ocular fovea and continued past antennte, two 
irregular elevations on each side between antennas, base irregularly 
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and shallowly grooved, sides grooved, grooves above but not parallel 
with Hcrobes, and terminating at antennw. Two basal joints of 
funicle elongate, 1st slightly longer than 2nd, 3rd-7th gradually 
increasing in width and decreasing in length; club the length of four 
preceding joints. /Vo//o)rtw; subcon ical, transverse; finel}' punctate, 
Hanks punctured almost as in P. mucidm^ but the punctures more 
open. Elytra about thrice the length of prothorax, slightly wider 
at base, slightly the widest about middle ; suture with three 
distinct slopes (2 mm. at base raised at about 60“, 7 inni. in middle 
decreasing at about 15®, 5 mm. posterior declivity at about 45”); 
rather densely granulate except on apical fourth, a few glossy 
granules on 2nd-5th interstices near base; each elytron with ten 
almost im punctate stria*, interstices rounded, scarcely raised ; 
apex feebly emarginate. Apical segment of abdomen with a few 
large punctures. Legs finely punctate; femora dentate, the inter* 
mediate more strongly than the others; anterior tibiae bisinuate 
beneath, each with a small subapical tooth in addition to the 
terminal hook. Length 13|, rostrum 3J; width 6^ mm. 

2. Differs in being less robust, rostrum shining, finely punctate, 
much narrower and not carinate, an ten me thinner, scape not 
reaching apex of rostrum, legs shorter, and elytral suture less 
raised. 

Hab, — N.Q. : Endeavour lliver (Mr. G, Masters). 

Approaches P, mucidua^ but is abundantly distinct from that 
species. The outline of the male, when viewed from the side, 
resembles a reaper^s sickle, as it does also in mucidua. There are 
a few granules about apex of elytra, but they are usually con- 
cealed by scales, 

Pkrissops oranulatus, n.sp. 

Elliptic, opaque. Black, ante^nn«^ and apical joints of tarsi of 
a rather dingy red. Rather sparsely clothed with dingy whitish 
scales, denser on apical third of elytra and sides of prothorax 
than elsewhere. Under surface and legs rather sparsely squaroose, 
the scales varying in colour from dingy white to brown; apical 
segment of abdomen densely squamose; anterior portion of 
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pectoral canal squanioae* Head with several small patches of 
oohreous scales. 

llmd densely punctate, slightly depressed between eyes; ocular 
fovea not traceable. Rostrum shorter than prothorax, slightly 
curved, moderately wide; densely and coarsely punctate, punctures 
smaller towards apex; lateral grooves scarcely traceable. Scape 
inserted slightly nearer apex than base of rostrum, and shorter 
than funicle; two basal joints of funicle elongate; club rather 
short. Proikorax transverse, scarcely conical, sides subparallel 
near base, incurved to apex; densely covered with small shining 
granules, except at apex which is punctate. Scuiellum small, 
somewhat rounded, depressed in the middle. Efytra about thrice 
the length of prothorax, slightly wider at base, feebly decreasing 
to near apex; wdth numerous small shining granules on basal 
half, each of which overhangs a puncture; each elytron with 
alK)ut ten rows of rather large punctures, larger towards base 
than towards apex ; interstices slightly raised and irregular. 
Under sMrfvkce with rather dense, strong punctures. Lege densely 
punctate; femora strongly dentate, and each with a granule in 
emargination; tibite feebly ribbed. I,iength 10, rostrum 2; width 
4J mm. 

Jlah. — Q.: Gayndah (Mr. G. Masters), Cairns (Macleay Mus.). 

Each of the femora is supplied with a small granule in its 
emargination, but on the four posterior they are very small. The 
prothoracic granules are obliquely truncate in front, and each has 
a small median puncture. 

PerISSOPS 6KMICALVU8, U.sp, 

Subcylindrical and lightly shining. Reddish-brown, antennee 
(club excepted) paler. Densely clothed with pale ochreous scales 
with white ones rather sparsely distributed amongst them, a small 
angular spot of sooty scales on 2ad interstice^ not far from apex. 
Under surface with scales varying from almost white on the 
sterna to ochreous and sooty on the abdomen. Head glabrous 
except for a patch behind each eye and a longitudinal patch at 
base; sides of rostrum squamose. 
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Hsad very minutely punctate, with a feeble longitudinal im- 
pression at base; ocular fovt^a very large, bounded on each side 
by the eye itself. Rostrum wide, slightly shorter than prothorax, 
moderately curved, sides incurved to middle; in ^ with distinct 
punctures throughout but coarse only at sides of basal third, in 
$ shining and finely punctate except at sides of base. Scape 
inserted two-fifths from apex of rostrum and the length of funicle; 
let joint of funicle stouter but very little longer than 2nd, 2nd 
the length of 5rd and 4th combined. Protkorax rather strongly 
transverse; with dense partially concealed punctures. Elytra 
subcylindrical, very little wider than prothorax; with series of 
large punctures becoming much smaller posteriorly; interstices 
wider than punctures and separately convex, the 3rd, 4th and 5th 
subtuberculate and granulate at biise. Under surf are with dense 
partially concealed punctures. Femora with rather large acute 
teeth. Length 7^, rostrum li; width 3 mm. 

Hab, — Q. : Endeavour River (Mr. O. Masters). 

The ocular fovea is larger than in any other species of the suIj- 
family with which I am acquainted. To the naked eye the basal 
half of the elytra appears to be clothed with dark scales in 
patches, V>ut this is almost entirely due to the scales there being 
much sparser than elsewhere; on the prothorax three spots (from 
the same cause) may be seen at the base. 

PXRISSOPS ALBONOTATUS, n.sp. 

^ (f) Elongate-ovate, strongly convex, polished. Black, antennss 
almost black. Clothed with very distinct but small patches of 
white scales, the interspaces very feebly and indistinctly clothed 
with small white scales. 

Head with sparse, indistinct but not concealed punctures; ocular 
fovea very narrow. Rostrum stout, the length of prothorax, 
feebly curved, sides inoum ed to middle; rather distinctly punctate 
except between antennae. Scape inserted two- fifths from apex of 
rostrum and shorter than funicle, two basal joints of funicle 
rather long, 1st as long as 2nd and 3rd combined, 2nd as long as 
Srd and 4th combined; club (for the genus) rather short. Pro- 
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ihorax feebly transverse; with dense, minute punctures and with 
much larger (but still small) punctures scattered about. Elytra 
widest at about middle, at base scarcely widc'r than prothorax; 
with aeries of rather large punctures becoming much smaller pos- 
teriorly; alternate interstices feebly and irregularly but dis- 
tinctly raised. Under surface with rather sparse minute punc- 
tures ; metasternal episterna inipunctate in middle. Femora 
rather less stout than usual and obtusely dentate; intermediate 
tibiie very feebly angular at outer base. Length 84, rostrum 2^; 
width 4 mm. 

//rt6.__N.S.W. : Kichmond River (Mr. W. W. Froggatt). 

The majority of the punctures are not concealed, even on the 
prothorax. On the prothorax therti are alx>ut four patches of 
white scales on each side arul a very distinct median stripe on 
apical half; on each el3^tron there are about fifteen small spots of 
irregular size and more numerous posteriorly than elsewhere; the 
sterna and legs are rather denselj’’ clothed; on the head there i.s a 
stripe at the base. 

PkKISSOPS INTRICATU8, n.sp. 

Elongate-ovate, subcylindrical, moderately shining. Brownish- 
black. Clothed with scales of a sooty-brown and almost pure 
white in strong contrast, the white scales forming more or k^ss 
irregular patterns. Under surface and legs with white scales, 
with sooty scales in obscure patches. Head and base of rostrum 
with white scales, the former with pale fawn-coloured scales in 
middle but with a longitudinal white stripe at base. 

Head with small dense and partially concealed punctures; ocular 
fovea Very narrow. Rostrum inoderatelj^ wide, the length of 
prothorax, feebly curved; distinctly punctate except between 
antenuee. Scape inserted not much closer to apex than base of 
rostrum and shorter than funicle; 1st joint of funicle the length 
of 2nd and 3rd combined, 2ttd slightly shorter than 3rd; club 
oblong-ovBte. Prothorax, lightly transverse, punctures as in the 
preceding except that they are concealed by clothing. Elytra 
widest at about middle, at base no wider than prothorax; with 
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series of large punctures becoming much smaller posteriorly; 
interstices wider than punctures, separately convex, the 3rd rather 
strongly raised and granulate at base, suture feebly transversely 
granulate. Under mrface minutely punctate. Fetmra feebly 
dentate; intermediate tibife distinctly angular at the outer base. 
Length 9, rostrum 2^; width 4 mm. 

Hab, — Q. : Brisbane (type in Mr. A. Bimson’s Coll). 

The white markings on the protliorax are all connected and 
consist of a stripe on each side and which art? divided at base and 
again at apex, joined together across apical third and with a stripe 
on apical half crossing it; on each of the elytra there is a 
semicircle extending from the base to basal fourth, a zigzag 
oblique stripe extending from near base to suture at apical third, 
where from the 3rd and 4th interstices it sends out an irregular 
stripe that extends quite to the aj>ex with a short inner projec- 
tion. 

PiiltlSSOPS INTUICATIOR, ll.Sp. 

Elliptic, subcyliridrical and subopaque. Blackish-brown, 
antenme scarcely paler. Clothed with white scales forming 
patterns, the interspaces with sparse, minute and darker scales. 
Under surface, legs, head and sides of base of rostrum with white 
scales. 

Head and antennre as in the preceding. Rostrum considerably 
shorter and stouter but with similar punctures. Prothorax rather 
strongly transverse; densely and minutely punctate, and with 
large, round, dense, clearly cut punctures. Elytra at extreme 
base no wider than prothorax, but wider a short distance below, 
thence parallel-sided to near apex; with series of large punctures, 
on basal half wider than interstices but becoming very indistinct 
posteriorly; interstices separately convex, the alternate ones very 
feebly raised, the suture and four interstices on each side on basal 
half with feeble granules, 3rd and 4th subtuberculate at base. 
Under mr/ace with small but very distinct punctures. Femora 
acutely dentate; intermediate tibiie distinctly angular at the 
outer base. Length 0^, i*o«trum 1|; width 3 mm, 

Hab,^Q , : Barron River (type in Macleay Mus.). 
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Close to the preceding species, but the bod}^ more compact, the 
punctures much stronger (especially on prothorax) and the rostrum 
shorter. The pattern of the white scales is much as in irUricaius, 
but is less sharply defined owing to their looseness and the 
sparsity of darker ones. On the elytra the markings are as 
described in that species except that the zigzag stripe commences 
at the base itself; on the prothorax the markings are the same 
except that in addition the median line is continuous and that 
there is an irregular transverse lino from coxa to coxa. 

PbrISSOPS BASVICOLLIS, n.sp. 

ObIong*elliptic, aubdepres.sed, opaque. Brownish-black, an tennaj 
of a dingy red. Rather densely clothed with ochreous scales, 
with small sooty spots and single white scales scattered about. 
Under surface and legs with dense and rather pale scales. 

Head with dense partially concealed punctures; ocular fovea 
feeble. Rostrum the length of protborax, moderately curved 
and comparatively thin; in ^ with distinct punctures (except 
between antennaj), becoming coarse on basal third, in J distinctly 
punctate only at basal third. Scape inserted two-fifths from 
apex of rostrum and slightly shorter than funicle; 1st joint of 
funicle as long as 2nd and 3rd combined, 2nd as long as 3rd and 
4th combined. Prothorax strongly transverse, sides strongly 
rounded; M'ith dense, round, moderately large, partially concealed 
punctures. Eiyh'a slightly wider than pro thorax, shoulders pro- 
duced, sides parallel to near apex; with series of large punctures 
becoming smaller posteriorly; interstices densely punctate, the 
alternate ones raised, 3rd more strongly raised at base than the 
others and with small granules. Under surface with dense and 
not very small punctures. Mesosternal receptacle semicircular 
and not suddenly depressed at base. Femora with large and 
acute teeth. Length 6J, rostrum 1^; width 3 mm. 

Q. : Endeavour River (Mr. G. Masters), Cairns (Macleay 

Mm). 

A rather aberrant species and less convex than any of the 
others here described, On one of the (G) specimens under 
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examination there is a feeble oblique whitish fascia from the 
shoulder to the basal thircl, but not quite reaching the suture. 

Perissops ROuaGiNOsus, n.sp. 

Elliptic, opaque. Black, antennae of a rather dingy red, 
Densely clothed with ochreous scales, amongst which white 
scales are singly but rather thicklj^ intersjx^rsed, each elytron 
with a large triangular patch of dark scales, scutellum glabrous, 
Under surface and legs with whitish scales. 

Head with dense concealed punctures; ocular fovea indistinct. 
Kostrum the length of prothorax, lightly curved, wide, sides 
incurved to middle; in ^ with rather coarse punctures (except 
l>etw een antenrm^), becoming decidedly coarse on basal third; in 
2 the rostrum is longer and thinner, and the punctures, though 
moderately distinct in front, are coarse only on the basal fourth. 
Scape in ^ inserted slightly closer to apex than base of rostrum 
(in 2 vice verm) and shorter than funicle, the latter as in the 
preceding species, except that it is a little stouter. Frothorm 
moderately transverse; with dense, moderately large and more or 
less concealed punctures; with a scarcely traceable median carina. 
Elytra scarcely wider than protborax. shoulders veiy feebly 
rounded, parallel-sided to near apex; with series of large punc- 
tures becoming smaller posteriorly; interstices wider than punc- 
tures, the alternate ones feebly raised, and all with minute 
shining granules, which become very indistinct posteriorly, 
Under mirface with dense and not very small punctures. Meso- 
sternal receptacle lightly transverse, base almost flat, suddenly 
atid strongly elevated in front. Femora with rather large acute 
teeth. Length 9, rostrum 2^ ; width 4 ; variation in lexigtb 
7-9^ ram. 

//at.— Q. : Cape York, Somerset (Macleay Mus.), Endeavour 
Eiver (Mr. C. French), Mount Dryander (Mr. A. Simson). 

Allied to but very distinct from the preceding species. On 
some of the (6) specimens under examination there are a few 
small sooty patches on the disc of both prothorax and elytra; on 
the former there are sometimes four feeble whitish spots. The 
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large dark patches on the elytra form isoHoeles triangles, of which 
the widest side extends from each shoulder to the 3rd interstice 
beyond the middle; on perfect specimens the triangles are sharply 
de lined, but when rubbed, these are less distinct. 

Genus A x i o N i c u s, Pascoe. 

Journ. Linn. 8oc., Zool., x. 1869, p. 455. 

Eym large, finely faceted, rather widely separated. Rostrum 
rather stout and almost straight. Antenn(r, rather stout. Lfigs 
rather long; femora feebly grooved and dentate, posterior not 
extending to apex of abdomen ; tibioi flat and thin, almost 
straight, external edge of the intermediate angular. Other 
characters as in PeriBaops. 

This genus is very close indeed to Periasops^ but as its type is 
a well marked and well known species it was not thought advisable 
to propose its degradation; more especially when it is considered 
that some of the species now placed in Pei'Usopa may not i^main 
there. 

Axionicus inbionis, Paso.; lx . No. 5501. 

Elliptic, strongly convex, as deep as wide. Black or 
brownish-black. Densely and irregularly clothed with short or 
subelongate scales, varying from snowy-white to velvety-black. 

Head with dense but shallow and partially concealed punctures. 
Rostrum almost the length of prothorax, almost parallel-sided; 
ooaraely and irregularly punctate. First joint of funiole longer 
than 2nd. Prothorax subconical, no wider than long; with 
irregular and rather coarse punctures; with several longitudinal 
waved and obtuse ridges, and a very distinct median carina. 
Elytra strongly convex throughout, not much more than twice 
the length and outline continuous with that of prothorax; 
punctures not very large; alternate interstices very distinctly 
raised and usually shining, the 3rd subtuberculate near base; a 
aubtriangular space from the shoulders to the suture beyond the 
middle with distinct granules, each of which is hollow and bears 
a seta on its posterior face, Undet* surface with dense, partially 
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concealed punoturon. Anterior Ugz long and thin, their femora 
very minutely dentate, and tihite almost perfectly straight; four 
posterior femora shorter, stouter and more distinctly dentate; 
intermediate tibia? lightly curved, and with an angular projection 
near the outer base, so that the basal portion appears to be 
<juadrate. Length 16, rostrum 4J; width 7; variation in length 
1 L16 nun, 

2, Differs in having the femora with equal teeth, and the 
anterior and posterior of equal length, the rostrum thinner, 
suddenly narrowed from near base, the wider portion only 
Bquamose, elsewhere being shining and ooinparatively finely and 
sparsely punctate. 

Hah. — “Queensland’^ (Pascoe), Rockhampton (Mocleay Mub.) 
— K.y.W.; Wellington (Mr. W. W. Froggatt), Tamworth (Lea), 

One of the most distinct species of the subfamily. The white 
scales form a distinct patch at the apex of prothorax, a very 
distinct postinedian oblique fascia on the elytra, almost entirely 
clothe the metasternum, are distributed in small spots and 
stripes on the abdomen, and are prettily variegated with dark 
brown on the legs. 

Metbaniomokpha, n.g. 

EytB very large, rather finely faceted, suhapproximate. EoBirum 
moderately short and stout, feebly curved. AnUiviim rather stout; 
club oblong-ovate, sutures straight. Elytra oblong-cordate, wider 
than prothorax at base. Pectoral canal terminated between four 
anterior coxae. MeBo»Urnal> receptacle rather strongly raised, 
sides incurved to base, emargi nation semicircular ; cavernous. 
Legs rather short, femora stout, dentate, distinctly grooved, 
posterior not extending to apex of abdomen; tihiie scarcely com- 
pressed, external edge angular. Other characters as in PerisBope, 

Mktraniomorpha kntima, n.sp. 

Dark brownish-black, antennsB dull reddish-brown. Moderately 
densely clothed with small but moderately long sooty adpressed 
ecales, under surface and legs with longer and pale scales. Bead 
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with two very distinct eye-like spots of sooty- black scales sur- 
rounde<l by white scales, the white scales conjoined between the 
two s|x>ts; each elytron at apex with around spot of velvety -black 
scales surrounded by a snowy-white ring; white scales margining 
souteilum. 

Mmd with punctures and ocular fovea concealed; eyes almost 
touching. Rostrum slightly shorter than protborax and rather 
wide, wider at apex than elsewhere ; coarsely punctate, but 
punctures more or less concealed behind antennce; with a feeble 
median ridge. Scape shorter than funicle, inserted two-fifths 
from apex of rostrum ; two basal joints of funicle stout but 
moderately long, the others transverse. Prothontx moderately 
transverse, sides strongly rounded, base strongly bisinuate; disc 
feebly, the sides rather strongly, punctate. Scniellxim round, 
level with but separated from elytra by a circular impression. 
Elfftra considerably (but not suddenly) wider than prothorax, 
and fully thrice as long, sides gently and continuously rounded; 
with series of small distant punctures; interstices much wider 
than punctures, and not separately rounded. Under surface 
rather densely punctate; 3rd and 4th abdominal segments drawn 
backwards at sides. Frnnora stout, rather acutely dentate, 
posterior scarcely extending to apical segment ; all the tibise 
angular at the out^r base, the posterior near the apex as well. 
Length 9i, rostrum 2; width mm. 

N.S.W.: Ballina (Mr. W. W. Froggatt). 

The outline of this species is much the name as that of Meirania 
palliata as figured by Mr. Pascoe.* The eye-like spots are very 
distinct on both head and elytra; the white scales about the 
sou tell urn are less distinct; on the pro thorax there are several 
feeble clusters of pale scales. The sooty scales on the unique 
specimen under examination have a greasy appearance, despite 
the fact that it has been boiled as well as soaked for some con- 
aiderable time in chloroform. 


Journ. Linn. Soo,, Zool,,xl., pi. xiii., fig. 11, 1872. 
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T E F P E B 1 A, n.g. 

Eyeifi moderately large, finely faceted, rather widely separated. 
Ro»trum short, wide and feebly curved. Antennm stout; scape 
inserted nearer apex than base of rostrum and longer than 
funicle; 1st joint of funicle stout, the others strongly transverse; 
club stout, almost the length of funicle, sutures oblique. Elytra 
cordate, wider than prothorax and each separately rounded 
at base. Mesosternal rec^tpiaclp^ feebly raised, semicircular, 
cavernous. Leys short; tibia? rather flat, feebly curved, external 
edge angular. Other characters as in Eerissops. 

From nearly all the close allies of Berissoys this genus may be 
distinguished by the very short funicle and by each elytron being 
separately rounded at the base; it is very close to Axionteus, but 
the two characters mentioned are sufficiently distinctive. I have 
dedicated the genus to Mr. J. G. Otto Tapper, of the South 
Australian Museum, and the first (so far as I am aware) to 
attempt to popularise the study of Australian insects. 


Length 9 mm, or less $tercidi(e. 

Iiength 11 mm. or more major. 


Tkpperia sTEBCULiiE, n.sp. 

Dark reddish-brown. Very densely clothed with scales vary** 
ing from a pale to dark chocolate-brown and interspersed (rather 
thickly at sides of prothorax) with white scales; elytra with a 
very distinct whitish fascia at summit of posterior declivity, 
extending between the r)th interstices, the margins more or less 
indented and bounded anteriorly and posteriorly by darker scales. 
Under surface and legs with dense whitish scales, becoming} 
darker (bub picked out with white scales) on three apical segments, 
the tibiss and apex of femora. Head and rostrum with paler 
scales than on prothorax, and with white scales (thick on apex of 
rostrum) rather thinly scattered about. 

Head with dense ooiicealed punctures; towards base with an 
impressed (but concealed) median line. Rostrum shorter than 
prothorax, very feebly curved, sides incurved to middle, scarcely 
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twice as long as the greatest width; with dense concealed punctures 
throughout and with a feebly traceable median carina. Prothorax 
transverse, subconical, base Insinuate; with dense minute punctures 
and scattered larger ones, all of which are concealed. Scttldhim 
subijuadrate. Elytra not much wider than prothorax and scarcely 
twice and one-half as long, shoulders rounded, sides feebly 
decreasing (with a rounded outline) to near apex; with series of 
large, round, deep, more or less concealed punctures, becoming 
smaller posteriorly; alternate interstices distinct!)^ but rather 
feeVdy raised. Un(hY nnYface with dense, minute and concealed 
punctures and with larger par tialh^ exposed ones. Suture between 
Ist and 2nd abdominal segments lightly curved in middle. 
Femora stout, shallowly grooved and rather feebly dentate, 
posterior scarcely extending penultimate segments; all the 
tibhe angular outwardly near base. Length 9, rostrum 2; width 
6; variation in length 7^-9 mm. 

Hah — N.S.W. : Yass (Mr. W. W. Froggatt), Clarence River 
(Macleay Mus,), Tamworth (Lea; on the ‘‘Kurrajong” StercuHa 
sp.). 

The elytral fascia is always distinct though much less ho on 
some specimens than on others. 

. Teppkbu major, n.sp. v. n.var. 

Dark reddish-brown. Very densely clothed Avith rusty-brown 
iicales (paler on under surface than elsewhere), amongst which 
white scales are rather thiq^ scattered, prothorax with an obscure 
darker patch at base; elytra at summit of posterior declivity with 
a foaciate patch (wider along suture than at sides) of whitish 
aeales extending between the 5th interstices. Length 11^, rostrum 
3; width 6|; variation in length 11-12 mm. 

Sah* — N.S.W. : Richmond River. 

In general appearance very close to the preceding species, but 
the rostrum longer and more noticeably curved, the elytra pro- 
portionately wider, the clothing less variegatal and rustier, with 
the individual scales longer; the scales have also a decided ten- 
42 
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deucy to form into small fascicles (especially those composing the 
fascia), whilst in the preceding species this is much less the case. 
1 have also never seen a specimen of major less than 11 mm., nor 
of stercidi<e more than 1) nun. in length. 

PsBUPOTKPPKBIA, n.g. 

A^^eft not very large, ovate, rather coarsely faceted, fiofttrum 
rather short and stout, feebly curved. Antenna* moderately stout; 
scape inserted nearer aj>ex than base of rostrum and the length 
of funicle; two basal joints of the latter nuKlcrately long, the 
others strongly transverse; club rather large, almost the length 
of funicle, sutures oblique. Elytra elongate-cordate, wider than 
prothorax and each separately rounded at base. Other characters 
as in Periseoy». 

In its elytra separately rounded at the base and short funicle 
this genus resembles Tepyeria^ but the tibiae are different and the 
facets of the eyes larger. 

Pbkudoteppbbia compta, n.sp. 

Black, antennse and tarsi reddish-brown. Moderately densely 
clothed with ochreous-brown scales, becoming chocolate-brown in 
places, prothorax with a few feeble spots of pale scales; each 
elytron with two large patches of cream-coloured scales and two 
velvety black spots. 

Head with dense concealed punctures. Rostrum shorter than 
prothorax, sides slightly irregular; densely and strongly punctate 
throughout, but the punctures concealed behind antennie, fVo*- 
thoraoc lightly transverse, sides strongly rounded, base very 
decidedly bisinuate and more than twice the width of apex; 
densely punctate throughout, the punctures rather large but more 
or less concealed, on the side the interstices between the punctures 
frequently showing as granules; with a feeble but almost con- 
tinuous median carina. ScuUllutn small and shining. Elytra 
not much and nob suddenly wider than prothorax, and about 
twice and one-half as long; with series of apparently large but 
concealed punctures; interstices rather narrow and with irregular 
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series of small shining granules. Under surface with dense but 
more or less concealed punctures. Legs rather short and densely 
punctate; femora stout, distinctly but not very strongly dentate, 
posterior scarcely extending to apical segment; tibire feebly com- 
pressed and bisinuate beneath, in addition to the (strong) terminal 
hook each with a sulmpical tooth. Length 8, rostrum 2; width 
4 mm. 

Hah. — N.W, Australia (type in Macleay Mus,). 

The pale patches of scales on the elytra are near the V>ase and 
on the posterior declivity; the basal patch extends from the 3rd 
interstice to the margin, its anterior inner angle being marked 
with a dark and perfectly circular velvety spot; the posterior 
patch is irregularly semicircular in outline and commences on the 
2nd interstice; its inner face at the middle is marked with an 
angular dark spot similar in character to the basal one, 

Critomerus, n.g. 

Eyes large, rather finely faceted, subcon tiguous. Rostrum 
moderately long and rather thin but not rounded, lightly curved. 
Club ovate, sutures straight. Pectoral canal term itia ted between 
four anterior coxm. Abdomen with j>erfectly straight sutures, Ist 
segment slightly longer than the two following combined, inter- 
«oxal process narrow, 2nd the length of 5th and very slightly 
longer than 3rd or 4th. Anterior femora bidentate. Other 
characters as in Perissops. 

Closely allied to PerissopSy but the anterior femora bidentate. 
The species described below appears to be a common one in 
<;ertain parts of Queensland. This genus is a highly interesting 
one on account of the bidentate anterior femora. 

Cbitomkbus bmblbmaticus, n.sp. 

Brownish-black, antennm of a dingy red. Densely clothed with 
Boales varying from a dark straw-colour to ochreous; prothorax 
with small chocolate-brown scales except on sides, a few spots 
scattered about, and a basal median patch that is suddenly 
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narrowed in front at ita middle and has a slight projection on 
each side before the narrower part; each elytron with a triangular 
patch of chocolate-brown scales extending from the side to the 
3rd interstice beyond the middle, the side beyond the triangle 
with a small dark spot, each side at base witli two small dark 
spots. Each of the femora and tibine with an obscure spot of 
dark scales. Head behind and between eyes and sides at base of 
rostrum feebly clothed. 

Hedd with small, <iense, not concealed punctures. Rostrum the 
length of protborax, moderately wide, sides lightly incurved to 
middle; basal half coarsely punctate, apical half shining and 
rather finely punctate. Scape inserted one-third from apex of 
rostrum; two basal joints of funiclo subequal in length, 4tii-7th 
transverse. Prothorax transverse, subeonical, base rather strong!}' 
bisinuato and more than twice the width of apex; wdth small, 
dense, more or less concealed punctures. Smtellum shining and 
oblong-ovate. Elytra scarcely more than twice the length of 
prothorax, the outlines continuous; with series of small concealed 
punctures, interstices not separately raised and not at all distinct, 
with minute shining granules more numerous on and about suture 
than elsewhere. Under surface with dense more or less concealed 
punctures. Femora stout, posterior not extending to apex of 
abdomen, anterior strongly bidentate, the apical tooth more acute 
than the basal one; intermediate feebly, the posterior still more 
feebly unidentate; tibi® lightly curved. Length 8, rostrum 2^; 
width 4^ ram. 

Hah, — Queensland (Mr. C. French), Cairns (Mr. G. Masters), 
Endeavour River (Macleay Mus.). 

A strongly marked species. The pale basal patch on the pro- 
thorax is not unlike the crest of the Prince of Wales, 

Queenslandzoa, n.g. 

Byes moderately large, coarsely faceted. Rostrum not very 
long, moderately wide, almost straight. Antennm rather stout; 
club rather large and ovate, sutures feebly curved, Prothorax 
strongly transverse. Pectoral canal terminated between four 
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anterior coxee. MeaosUrnal receptacle feebly raised, strongly 
transvei*se, emargination widely transverse; cavernous. Lege 
rather short; femora edentate, distinctly grooved. Other char- 
acters as in PeruBope, 

The eyes are more coarsely faceted than in any of the close 
allies of PeriBBOpBt the pro thorax is more transverse and the 
femora are edentate, so that the genus is a rather distinct one. 


Elytra with a circular patch of dark scales posteriorly poatkalh. 

Elytra without dark scales posteriorly vi%indm. 


Queenslandica P 08 TICALIS, n.sp. 

Reddish-brown, antennre paler. Elytra with large, soft, dingy 
whitish scales, a large and almost circular patch of chocolate- 
brown scales on posterior declivity. Under surface with large, 
soft, round, dingy white scales; legs densely squamosc. Head and 
base of rostrum with dingy scales. 

Head with dense concealed punctures. Rostrum the length of 
prothorax and rather wide, sides feebly decreasing in width to 
antemite, thence parallel to apex; basal third strongly punctate, 
elsewhere shining and finely but distinctly punctate. Scape 
inserted two-fifths from apex of rostrum and the length of funicle; 
two basal joints of the hitter moderately^ long and subequal, the 
others transverse, Prothora^r bisinuate at base; with dense, round, 
not very large punctures becoming minute at apex. Elytra 
scarcely wider than prothorax and twice and one-half as long; 
with series of moderately large almost entirely concealed punc- 
tures; interstices regular and feebly separately convex. Undtr 
Burface with moderately dense punctures, each of which is trace- 
able although covered by a scale. Posterior ftmora terminated 
considerably before apex of abdomen; tibise compressed and 
lightly curved. Length 5|, rostrum 1^; width mm. 

//a6.^Lizard Island (Mr. G. Masters). 

As this species is very distinct, I have d©scril>ed it, although 
on the unique specimen under examination the prothoracic scales 
are almost entirely abraded; they appear, however, to be much 
the same as on the elytra. 
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Qi;ken8laki>ica munda, n,Hp, 

Blackish-brown, anteniiaj dull red. Densely clothed with soft 
ci'eamy- white scales, darker at base of protliorax and surrounding 
(except at base) a large median space (wdiere the scales are pale) 
on the elytra; prothoracic scales much larger than tlume of elytra 
and formed into six feeble fascicles, four across middle and two 
nt apex. Under surface with dull white scales becoming darker 
from middle of 2nd abdominal segment; legs with dark scales 
picked out with white, except on tlie low er parts of femora where 
they are almost entirely white. Head with dense fawn-coloured 
scales becoming white at base of rostrum. 

IJftad with dense concealed punctures. Rostrum the length of 
prothorax, sides feebly decreasing in width to near antenna), 
thence parallel to apex; in basal half coarsely punctate, apical 
half subopaque and moderately strongly punctate; in 9 only the 
basal third is strongly punctate, elsewhere shining and finely 
punctate. ProthorciXy elytra and lega as in the preceding. Under 
mr/ace with dense and almost entirely concealed punctures. 
Length 5, rostrum 1^; width 2J; variation in length 4<-5mm. 

liab, — Q. ; Cape York (Macleay Mus.). 

The clothing is of a peculiarly soft nature. The prothoracic 
scales (except those composing the fascicles and a few that are 
feebly concave; are perfectly flat. 

Genus Protopalus, Schbnherr, 

Gen, Spec. Cure, iv. Pt. 1, p. 44, Genus No. 303; Waterhouse, 
Trans. Ent. Soc. n. ser. ii. p. 191, Proc. p. 102; Lacordaire, Gen, 
Col. vii. p. 132. 

Head moderately large, not concealed by prothorax; ocular 
fovea variable, Hyes large and finely faceted, produced below. 
Romtrum stout or moderately stout, slightly curved, the length of 
or considerably longer than prothorax. Aniennm variable; 
slender, inserted closer to apex of rostrum than base; club small, 
joints oblique. Prothorax subconical, apex feebly produced and 
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munded, basebisiniuite; constriction deep; ocular lol>es produced, 
moderately acute and almost right-angled; carinate along median 
line. SciUdlum distinct, rounded, transverse or longitudinal. 
Elytra much wider than prothorax, shoulders prominent, sides 
decreasing in width from base; suture strongly raised. Pectoral 
moderately deep and wide, terminated between the inter- 
mediate or the four anterior coxfe. MeBoeternal receptacle 
variable. Metanternum shorter than basal segment of abdomen; 
episterna moderately large. Abdometi large, sutures distinct; Ist 
segment about twice the length of 2nd; iutercoxal process narrow 
and rounded; 3rd and 4th large, their combined length greater 
than that of the 2nd or 5th. Legs long; femora ridged beneath, 
the ridge of each terminating in a feeble tootli; feebl}^ grooved; 
posterior passing el3'^tra or not; tibim compressed, thin, in addition 
to terminal hook with an almost obsolete subapical tooth; tarsi 
shorter than tibue, 3rd joint wide, deeply bilobed, claw-joint 
elongate, setose; claws stout. Elliptic (except for shoulders), 
strongly convex, granulat-e, winged. 

One of the most remarkable genera of the Australian Crypto- 
rhynchideH^ and rivalling many of the Brenihidte in its sexual 
variations. Its most extraordinary feature is the niesosternal 
receptacle ; in Schdnherri it is open, in tectus it is of the usual 
cavernous form, in dromedarma it is very slightly, and in carivalm 
moderately cavernous. The a})ex of the rostrum in the majority 
of the species rests in the niesosternal receptacle, but in Scldhi- 
herri it extends beyond it to the al:MJoinen. Four species occur 
in the tropical scrubs of Queensland and New South Wales, and 
a fifth* is descrited from New Guinea. Nearly every species of 
all the' genera (both Australian and foreign) allied to Frotopalm 
has a small spot of whitish scales on each side of the elytra 
towards the spex; in most of the genera also the antcmnse are 
more or less abnormal. Leaving out of consideration characters 
subject to sexual variation, the Australian species may be thus 
tabulated : — 


♦ P. alb 60 uttatu»^ Chev,, Fet. Nour. li. 1677, p. 186* 
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Mesosternol receptacle open SchDnherrit Waterh* 

Mesosternal receptacle cavernous. 

First joint of funicle shorter than 2ad. 

Elytral interstices granulate. crutatu^f Paac. 

Only the sutural interstices granulate rfromedariia, Bolsd. 

First joint of funicle longer than 2nd tectns, n.sp. 


Pkotopalus Schoeniierri, Waterh. 

Trans. Ent. 8oc. n. ser. ii. p. 192 and Proc. p. 102 ; Mast. Cat* 
Bp. No. 5575 : P. iiisignicorrtisj Lea, Proc. Linn. Hoc. N.B. Wale«> 
1893, p. 630. 

At the time 1 described this remarkable insect I liod only seen 
the description as given on p. 192 of the Transactions, and was 
unaware of the note (not mentioned in the. Catalogue) in the 
Proceedings mentioning tJje lengths of the funicular joints. Mr. 
"Waterhouse, moreover, had only seen the female, and his descrip- 
tion of course would not apply to the male. In this species the 
mesosternal receptacle is decidedly open. 

P. Bchoknhekui, var. antennarius, var.nov. 

The male as described by me appears to lie the normal form, 
as I have since seen four others agreeing in the remarkable rostrum 
and antennse; but I have under examination a small male which 
I cannot but regard os conspecific, altliougli it di:ffer8 to a truly 
remarkable extent in the rostrum, aut<inn«e and legs. The ocular 
fovea is very small and round. The rostrum is much shorter, 
much less dilated at apex and near base, and the scrobes are 
comparatively deep throughout. The scape is the exact length 
of the rostrum and just passes the eye, the apex when at rest 
lying in a very shallow impression before the forehead; the 2nd 
joint of the funicle is almost twice the length of the 1st and at 
its apex Is not much thicker, the swollen portion being decidedly 
shorter than the 3f‘d joint; the club is comparatively shorter and 
stouter. In my type the anterior femora project for more than 
half their length in front of the prothorax; in the variety they 
project only for about one-third, and the other legs are even 
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shorter than in 9 , Its dimeaBion:) are : — Length from eyes to 
apex of elytra 13^ (18^); rostrum 6 ^ (10), scape 5J (15), first 
joint of funtcle (5J), second ( 6 ^); anterior femora 6 ( 9 ^), 
posterior 5-^(7^^). Width across shoulders 6 ^ ( 8 ); muzzle ( 2 ). 
Depth beneath hump 7(9) mm. 

pROTOPALUS DROMKDARIUS, Boisd.; /.c., No. 5574. 
r. &tephen»i^ Bolumi., lx. 

(J. Black, elevated portions feebly shining; antenme piceous- 
brown, parts of the mouth (mandibles excepted) pale red. 
Moderately clothed with suoty-brown, ochreous and pale yellow 
scales; each elytral puncture with one or more scales. Prothorax 
with three feeble basal stripes of pale scales. Sutural crest of elytra 
with setce, short and brown at base, l>ecoming longer and almost 
black near but not at apex, and with several small tufts of pale 
scales. Under surface rather more densely clothed than upper, 
the scales varying from almost white to dark ochrcous-brown; 
abdomen with feeble lines of pale scales; pectoral canal almost 
glaVirous. Head, rostrum and legs rather sparsely squamose. 
Funicle with long hair, moderately dense inwardljs shorter and 
sparser outwardly. 

Head sparsely and feebly punctate; a feeble ridge behind the 
(shallow) ocular fovea. Rostrum longer than pro thorax, slightly 
decreasing in width to near antonme, beyond antennaj flattened, 
a feeblo ridge from ocular fovea to l)eyond middle, a shorter ridge 
on each side distinctly elevated near eyes; four grooves opening 
out between eyes, the two lateral continued almost to antennie; 
not strongly but moderately densely punctate, especially at apex, 
very irregularly towards base ; beneath with three irregularly 
granulate ridges, the inner one rather feeble and punctate at 
apex. Bcape almost the length of funicle and club combined, 
inserted at about one^fifth fi’om apex of rostrum, and resting in a 
shallow sorobe; all joints of the funicle longer than wide, the Ist 


* The dimensions given in brackets are those of the ^ specimen described 
by me as insignioortm. 
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slightly shorter than 2nd and slightly longer than 3rd, 5tb-7th 
subequal in length. Prothorax with a strongly elevated median 
Carina in front, stoutest in middle, and from there foebly con- 
tinued to base; each side of it in front not granulate, but else* * * § 
where with large granules, each of which is supplied with a sooty 
seta. round, iS'/y^mabout once and one-half the width 

of pro thorax, shoulders produced laterally and angular ; sides 
decreasing to apex, apex widely rounded; suture strongly raised 
from near base to about one-third i^oiu apex, the ridge granulate 
and abrupt at both its base and apex, a distinct and moderately 
large )^ubconical tubercle* on third interstice near base; seriate- 
punctate, the punctures large but rather shallowf; interstices 
narrow, those near the suture feebly granulate, the 5th and 6th 
on the disc and shining from near base, the 7 th- 11th on the sides 
and highly polished, the 7 th and 8th uniting to form the humeral 
projection, the 9th and 10th curved upwards at base; posterior 
declivity feebly striate and very feebly punctate. Me8o$ttrnal 
Tffceptack U-shaped, walls thin, open except at extreme base.J 
Legs long; posterior femora just extending to apex of elytra. 
Length 20, rostrum 8; width 10; depth 9 A ram. 

Hah, — S. Queensland — N.S.W. : Tweed and Richmond Rivers, 

In this species the pectoral canal terminates distinctly beyond 
the middle of the intermediate coxco; in the two following it 
terminates before them. 

Mr. Waterhouse remarks : — “ I have an insect which agrees 
with Sohonherr’s description of Protopalua Stepkenaii so perfectly 
in all respects, excepting that the rostrum is not orenulated 
beneath, and the anterior legs are but a trifle longer than the 
othofs^ that I strongly suspect their diflerences merely indicate a 
distinction of sex/'§ I do not think it probable that Mr, Water- 


* Varying in size on different iadividuaU. 

t In eome specimens the punctures of the lateral striae are separated by 
ridges, but this does not appear to be invariably the case, 

X As at its base it slightly overhangs the pectoral canal It cannot be called 
open, although on a first glance it appears to be so. 

§ Mr, Waterhouse possibly had a specimen of cristutui under exanxinatlon* 
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house had the sexes of SUpkemii ( dromedarins ) under examina- 
tion, as in all the genera of the Meciatostylidea that I have seen 
the sexual differences of the rostrum and antennce are very pro- 
nounced and unmistakable. M. Lacordaire gave his generic 
diagnoBiB from a male which he presumed to be that of StepheH8i\ 
but in this he was certainl}^ mistaken, the diagnosis being drawn 
up from the male of SchdnkerrL I have three specimens which 
agree so perfectly with Boheman’s specific description of Stephenai 
and Sohbnherr’s diagnosis of Protopalna that it is impossible that 
I can be mistaken, and dissection proves them to be males; I have 
also received notes and sketches of the type of dvomcduriua (see 
these Proceedings, 1900, p. 538, pi. xxx., figs. 1-2), 

PttOTOPALUS CR18TATU8, Pasc.; Lc.^ No. 5573. 

Black, granules slightly shining; anteume piceous-brown, 
parts of the mouth (mandibles excepted) pale red. Clothing 
much as in dromedariii^, but the scales rathei* denser, and the 
sutural crest of the elytra clothed with long sooty-brown seta;, 
and without the tufts of paler scales at its apex and sides. 
Pectoral canal feebly squamose. Fuuicle with a few long hairs 
inwardly. 

Head as in dromedaritia. Rostrum slightly longer than pro- 
thorax, sides feebly and regularly incurved to middle from both 
base and apex; feebly ridged along middle; each side with two 
feeble grooves, the ritlges separating them irregularly waved; not 
very strongly punctate, the apex densely punctate except along 
the middle; beneath with three feeble punctate ridges, the middle 
ridge with a few small granules. Scape slightly shorter than 
fuuicle, inserted at about one-fourth from apex of rostrum ; 
funiole with 1st joint slightly more than half the length of 2nd, 
and not twice the length of 3rd; 6th-7th feebly transverse. Pro- 
thorax more rounded than in dromedariua, the median curina less 
elevated in front, and the granules more numerous and regular. 
:SmteUvm smaller and narrower than in drormdarina. Elytra 
about once and one-third the width of prothorax ; shoulders 
thickened but ecaroely produced outwardly, and the width across 
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them not much greater than across apical third; suture with a 
strongly elevated and granulated crest, higher than in dromedariun^ 
but not commencing or terminating abruptly, at its apex appear- 
ing as part of the posterior declivity; ail the interstices with 
shining granules, except the three outer ones from near the base, 
the granules largest towards suture and base, the 3rd with a 
small cluster of granules near base; striate-punctate, the punctures 
large and round, but rather shallow, except towards the sides: 
non© of the interstices polished. MeaoHUrnai rac^ptacle transverse, 
brood V-ahaped, emargination strongly transverse; cavernous. 
L^ge moderately long; posterior femora scarcely extending to 
apex of elytra. Length 14, rostrum 5; width 6^; depth 7 tnm. 

Hab , — ** Queensland ” (Pascoe), Endeavour River (Mr. G. 
Masters). 

The differences between this species and dromedariu$ are many 
and striking, the most noticeable being in the width across 
shoulders, the crests of the prothorax and elytra, and the granu- 
lation of the interstices, Mr. Poscoe says, “ the character of the 
funicle allies it to Schonherri rather than to drom^dariuB other- 
wise the antennae are not even mentioned. The specimen 
described above, however, agrees with Mr. Pascoe's description 
as far as it goes, and as it was given to me by Mr, Masters it 
might be regarded as a cotype. 

PaOTOPALUS TECTU8, ll.sp. 

Q. Black, subopaque ; autennse piceous-brown ; parts of the 
mouth (mandibles excepted) of a rather dingy red. Moderately 
densely clothed with dingy greyish and ochreous scales, more 
numerous on legs than elsewhere; pectoral canal feebly squamose; 
apical half of rostrum glabrous; elytral crest (in five specimens) 
without long setcB. Funicle with fin© silvery pubescence. 

Ilmd sparsely and feebly punctate; a moderately short shining 
Carina behind ocular fovea; rather strongly excavated between 
eyes, the derm there being shining and without scales. Rostrum 
rather short and broad, only the length of prothorax, aides feebly 
incurved to middle; rather densely punctate, punctures small, 
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along the middle almost impunctate; at base 'with three feeble 
ridges and four feeble grooves, the lateral ones terminated before 
antennae, the median very short; l^neath with Uiree slightly 
roughened but scarcely elevated lines. Scape the length of 
funiole, inserted one-third from apex of rostrun»; funicle with the 
1st joint very slightly longer than the 2nd, 5th-6tli feebly, the 
7 th rather strongly transverse; club nnxlerately large. Proihorax 
somewhat rounded, with a distinct, narrow, shining median 
Carina, moderately strongly elevated in front, but becoming feeble 
towards base; with uuinei*ous moderately large granules, largest 
and sparsest al>out middle, densest at base and on flanks, and 
small on each side of middle towards apex, each granule with a 
sooty seta. Scutellum feebly transverse. Elytra shout once and 
one- third the wddth of prothorax ; shoulders thickened, from 
behind them regularly decreasing to near apex, apex widely 
rounded; suture raised, but scarcely crested in middle, and with 
small shining granules; a few small granule.s at base; seriate- 
punctate, punctuiH^s large, round and moderately deep, larger 
towards suture than sides, except just behind shoulders, whei*e 
are the largest of all; lateral interstices highly polished. Meso- 
Btfivnal receptacle strongly transverse, somewhat rounded; caver- 
nous. Lege long; posterior femora distinctly passing apex of 
elytra. Length 10, rostrum 2|; width 4; depth 4| mm. 

Hah. — N.Q.: Cairns (Macleay Mus.), Cook town (Herr J. Faust). 

I have seen only females of this species, but the small size (in 
oomparifton with its congeners) should render the species very 
distinct; the small sutural crest unadorned with long seta* ma}^ 
be characteristic of the female only. The large excavation 
between the eyes caused me to think all five specimens were 
males, but on dissection eggs were discovered. 

Genus Dvsopirhinus, Boelofs. 

Ann. Soc. Ent. Belg. xxiil, C.R. p. xliv. 1880, 

Head l^rge, convex, not concealed. Eyes large, semicircular, 
not distant, rather finely faceted. Roeirum long and stout, rather 
Strobgly curved. Anterwe rather long; scape inserted nearer apex 
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than base of rostrum, and shorter than funicle; three basal joints 
of funicle elongate, 7th adnate to and clothing almost as on club; 
the latter ovate and with oblique sutures, Proikonix longer 
than wide, sides lightly rounded, base bisinuate, constriction light, 
ocular lobes obtuse and almost level with apex. Scutdlum 
distinct. Elytra elongate-cordate, each separately rounded at 
base. Pectoral canal deep and wide, terminated l)etween inter* 
mediate coxie, Mceosternal receptacle raised and solid to middle, 
then the sides thin and sloping to apex, emarj^ination tran.svei*se; 
cavernous, Metaeternurn somewhat shorter than the following 
segment; epi sterna distinct. Basal segment of abdomen as long 
as the two following combined, intercoxal process narrow, apex 
incurved; 2nd the length of 5th, and very little shorter than 3rd 
and 4th combined. Legs long and thin; femora not grooved and 
feebly dentate, posterior passing elytra; tibiae thin, curved, apex 
with a small tooth very close to the terminal hook; tarsi much 
ahorter than tibiae, 1st and 4th joints rather long, and 4th wide. 
Elliptic, convex, squamose, winged. 

Close to ProtopaluB^ but the elytra separately rounded at base, 
and the shoulders not produced. In its pectoral canal varying 
in depth it approaches OrphanisteB, The species described below 
appears to be new despite its large size. Unfortunately I have 
been unable to see the original diagnosis of Dysopirhinus^ but the 
species described below is certainly congeneric with Dr. Heller’s 
D. albosparsus from New Guinea. 

Dybopikhinus ouANDis, n.sp. 

Dark reddish-brown, prothorax darker. Moderately densely 
clothed with ocbreous-yellow scales, and with subquadrate patches 
of sooty scales ; each prothoracic granule with a stout scale. 
Abdomen with sooty scales, with small patches of paler scales at 
the sides of the four basal segments. 

Head feebly punctate, feebly depressed on each side behind the 
eyes. Rostrum longer than prothorax, rather suddenly bent at 
apical third, each side of basal half with a ridge bounding the 
lateral grooves, the ridges becoming veiy distinct between eyes, 
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ridged along middle to between an ten nee; not very densely or 
coarsely punctate, punctures distinct only on apical third. Funicle 
with the 2nd joint the length of 3rd and 4th, and considerably 
longer than Ist, 4th-6th gradually decreasing in length. Fro- 
ihoraic slightly longer than wide, subcylindrical, apex more than 
half the width of base; with a distinct, narrow, shining, con 
tinuous, median carina; with numerous large round granules that 
become smaller towards and disappear on each side of apex. 
Scutdlum subcordate. Elytra about twice and one tbird the 
length of prothorax, and not much wider at base, where each is 
separately rounded; with series of large, round, partially concealed 
punctures, each of which contains a scale; interstices regular, 
convex, much wider than punctures, each with a series of small 
and very obtuse granules. Feetoral canal much deeper between 
anterior coxje (almost the whole of which are exposed) than 
elsewhere. Metasternum and aMomen very feebly punctate. 
XegiT, especially the anterior, long and thin; tibire thin, four 
posterior lightly curved at base, the anterior rather strongly at 
apical third. Length 1£), rostrum 64; width 8; variation in 
length 16-19 mm. 

Hah. — Queensland (Mr, C. French), Gulf of Carpentaria (Rev. 
T. Blackburn, No. 4937). 

Notocryptorhynchus, n.g. 

Hmd partially concealed. Eyt^ ovate-triangular, rather 
coarsely faceted. Ronirum moderately long and rather thin, 
moderately curved. AnUnnm rather stout; scape the length of 
funicle, two basal joints of the latter moderately long; club ovate, 
sutures straight ProthoroM feebly transverse, sides rounded, 
base biainuate. SciUellum distinct Elytra oblong- cord ate, 
wider than prothorax and each separately rounded at base. 
Pectored caned deep and wide, terminated between four anterior 
COX0B. McBOCicrn^ receptacle rather strongly raised to beyond 
the middle, sides incurved to base, emargination moderately 
transverse; cavernous. Metaeternum slightly longer than the 
following segment; episterna distinct Abdomm with straight 
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sutures, 1st segment as long as 2nd and 3rd combined, 2nd dis- 
tinctly longer than 5th and slightly shorter than 3rd and 4th 
combined. moderately long; femora feebly grooved and 

dentate, posterior not extending to apex of abdomen ; tibiie 
lightly compressed and almost straight, with a distinct Hulmpieal 
tooth in addition to the terminal hook; tarsi normal. Oblong- 
elliptic, convex, winged. 

Rather close to the preceding genus but differing in the eyes, 
sterna, abdomen and legs; from M*ici%iocerm (to several species of 
which the species described below bears a resemblance) it may be 
distinguished by the sterna; and from Crypiorhyni'hxiH by the 
comparatively large second alxiominal segment. The sinuated 
forehead would appear to denote affinity with a number of the 
Allies of Poropteru», The species desc rilled below is possibly 
Boheman^s Cryptorhynchus rnmnius^ but the elytra of that species 
are descril^ed as trisinuate at the base, with the interstices sub- 
oonvex and only the posterior femora dentate. It is true that the 
teeth of the four anterior femora of the specimens now described 
are very indistinct and might easily be overlooked, but the elytra 
are decidedly bisinuate at the base, with distinctly raised and 
narrow interstices. 

The genus is apparently close to Cyamoholua (numerously repre- 
sented in the Malay Archipelago and New Guinea), but differs 
in the rostrum and rounded shoulders. 

Notocryptorhynchus SINUATU0, n.sp. 

Black, antenme dull reddish-brown. Sparsely clothed with 
elongate subsetose reddish-ochreous scales, but the elytra in addi- 
tion with narrow transverse fasciie (almost or quite invisible to 
the naked eye except posteriorly) of stramineous scales. Sterna 
and legs with elongate pale scales, four apical segments with 
stout muddy brown scales not rising above general level 

H^ad feebly punctate at base, elsewhere distinctly but irregu- 
larly punctate; forehead irregularly quadrisinuate; ocular fovea 
rather large, a feeble ridge extending backwards from its posterior 
end. Rostrum the length of prothorax; basal half coarsely pone- 
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tata and with a median oarina, apical half shining and much less 
coarsely punctate* Boape inserted one-third from apex of rostrum; 
2nd joint of funicle slightly longer than 1st and the length of 
3rd and 4th combined, 4th-7th transverse, Proihorayc not much 
wider than long, basal two- thirds subparallel, with a narrow but 
very distinct and continuous median carina; coarsely punctate, 
all the punctures conduent, so that the interspaces appear as 
granules or short irregular ridges. Elytra alx>ut once and one- 
third the width of prothorax and twice and one-half its length, 
each separately rounded at base, sides parallel to near apex, then 
strongly arcuate to apex; with series of moderately large, oblong, 
more or less concealed punctures; interstices more or less acutely 
ridged, the ridges frequently consisting of elongate granules, 
alternate ones distinctly elevate<i and lightly curved. Ihider 
Burjhce with dense and rather coarse punctures, becoming very 
large on metasternal episterna. Lfiya densely punctate; posterior 
femora feebly, the others very feebly, dentate. Length 12, 
rostrum 3; width 6 mm. 

//a6, — N. Australia — Queensland (Herr. J. Faust). 

The clothing gives the species a very dingy appearance even in 
perfectly preserved specimens; it is moderately dense only on Uie 
scutellum. The 3rd, 5th and 7th interstices are lightly curved 
at base and again on posterior declivity; the curvature is very 
distinct to the naked eye but obscure under a lens. 

Genus Orphakistks, Pascoe. 

Journ. Linn. Soc. ZooL x. p. 454, 1869* 

Mead of moderate size, concealed from alwve. Eyes large, 
widely ovate, finely faceted. Sostrum long and almost straight. 
Aniennm thin; scape shorter than funicle, inserted uearer apex 
Uian base of rostrum; club thin, joints oblique. Prothorctx tri- 
gonal, base biflinuate, ocular lobes obtuse. Scutellum subquadrate. 
Miytra trigonal, wider than prothorax, widest across shoulders. 

canal narrow, deep only between the anterior and 
terminated between the intermediate coxie. MesosUrnal ncep- 
taeU sloping from base to apex, elongate U-shaped; verj’ slightly 
43 
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cavernouH. Meta^ternum slightly shorter Uian the following 
segment; episterna inoderat(?ly wide. Abdomen rather small, 
intercoxal process narrow; suture between 1st and 2nd feebly 
incurved, between the others slightly curved outwardly; 2nd 
segment the length of 5th and but little longer than 3rd or 4th. 
Legg long and thin; femora dentate, not grooved, not passing 
elytra; tibiie slightly compressed, tarsi not ^'ery long. Bul>elliptic, 
strongly convex, squamose, winged. 

A very remarkable genus, rather closely allied U> ProUgmlun* 

Obphanistbs EU8TICTU8, Pasc.; l.c. No. 5500. 

Black. Clothed with small patches of red scales to which 
are frequently joined smaller patches of pale yellow scales, their 
distribution irregular. 

Head indistinctly punctate. Rostrum longer than prothorax 
and almost perfectly straight, slightly swollen near base between 
antennpB and near apex; indistinctly punctate on Iwsal half, but 
with four series of small shining irregular granules, l.)etweeo 
antennro an irapunctat-e shining space, apical half rather coarsely 
punctate; a shallow groove connecting scrobe with apex. Funicle 
with the 2nd joint almost thrice the length of 1st and the length 
of 3rd-5th, 3rd the length of 4th-5th, 4th slightly longer than 5th, 
5th the length of 7th and slightly longer than 6th, 5th-7th the 
length of club. Proiluirax longer than wide, sides oblique from 
apex to near base, with large shallow and irregular punctures or 
fovece except on each side of apex; with a very distinct continuous 
median carina which becomes strongly elevated in front, each 
side of apex with a short shining ridge; prostemum largely trans- 
versely excavated between cox» and apex, the derm (except 
towards side and near canal which is here less than half the 
depth that it is between the coxae) highly polished and impuno* 
tate, Smiellum slightly transverse and velvety. Elytra about 
twice the length of prothorax, each separately rounded at base 
which is considerably wider than prothorax, shoulders projecting, 
behind them re^larly and strongly decreasing in width to^tpex; 
seriate-punctate, punctures large and subquadrate but shidiow 
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and not distinct; interstices narrow, strongly raised (especially 
the 3rd and 5th) and shining. Und^r mrfcLce indistinctly punc- 
tate except for a row on each flank of the metasternum. LegH 
long; posterior femora extending to but not passing apex of 
elytra, feebly dentate, intermediate shortest, anterior longest; 
tibia; thin and slightly shorter than femora. Length 22, rostrum 
7|; width 9 mm. 

9 . Differs in having the rostrum shorter, slightly but still dis- 
tinctly curved and its granules and punctui'es less pronounced; 
the prothoracic carina is not so highly elevated and the apical 
ridges are almost obsolete, tbe excavation of the prosternum is 
less profound and the femoral teeth are even less distinct. 

// 06 . — Queensland ’’ (Pascoe), Rockhampton (Maoleay and 
Sydney Museums). 

The most remarkable feature about this species, and which, so 
far as 1 am aware, is unique in the subfamily, is the transverse 
excavation of the prosternum: singularly enough this is not even 
mentioned by Mr. Pascoe. The small patches of scales are 
prettily variegated and are frequently confined to single punc- 
tures; the largest patches are on each side of apex and each side 
of the lower flanks of the prothorax, and at basal third and near 
apex of the elytra; on the abdomen the scales and nude spaces 
form seven lines; the apex of each of the femora is clothed with 
reddish scales immediately preceded by a band of pale yellow 
scales. There are some small blackish scales scattered about, but 
these are nowhere distinct The elevations on the front of the 
prothorax are reminiscent of many of the Membraddca, The 
pectoral canal is twice the depth between the anterior coxa; that 
it is elsewhere. 
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NOTES ON BYBLIS GIGANTEA, Llndl. [N.O. Dro^ermei^]. 

By a. G. Hamilton. 

(Plate XXX vii.) 

During a recent viait to West Australia I took the oppc»rtuuity 
of seeing Byblis in its natural habitat. Although very numerous 
in individuals where it docs occur, it appears to be restricted to 
certain localities; and so far as I could ascertain, the occurrence 
of the plant is determined by well-marked peculiarities of soil 
Near Perth I found it most plentiful on the Woodlupin Road, 
near Cannington, and I was indebted to Mr. H. C. Prinsep, Chief 
Protector of Aborigines, for an opportunity of visiting the spot. 
The plant grows on a swampy flat of whitish clay and sand of a 
very infertile appearance, and its want of fertility was borne out 
by the fact that almost the only plants flourishing there were Byblis 
and a line species of Drosera. The swamp, which was some acres 
in extent, was surrounded by soil of a rather better character, 
and on this were many trees and shrubs, mostly Proteaceous and 
Myrtaceous. The boundaries of the swamp were sharply defined 
by the line of better and more luxuriant vegetation surrounding 
it. From information given me by some of the Perth botanisU, 
I believe that Byblis grows only where the soil is similar to that 
of this swamp*- defioient in nitrogenous matter; and that its 
liabits are directly adapted to procuring that necessary material 

On the flat in question both Byblis and Drosera were indi* 
viduolly very plentiful Facing westward when the sun was low, 
they were a beautiful sight The Drosera growing to a height of 
12-18 inches, and branching freely, had either bright golden* 
yellow or crimson leaves, translucent and gemmed plentifully 
with diamond-like drops of secretion. The Byblis plants, though 
equally plentiful, had leaves too thick for the light to shine 
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through, but e«ch and loaf bordered with a Mhining silvery 
halo from the drops of liquid on the glands. 

The plant is usually about 15 inches in height, hut 1 noticed 
several of 20 to 25 inches. The stem is stout and branching. 
The plant is greeuisli-yollow in all its parts, save that in young 
leaves about inches of the tip is crimson. The leaves vary 
from 4 to 8J inches in length, and are throe-sided, but with the 
angles rounded, and bearing a round knob at the apex. The 
flower is large, bright magenta in colour, the bright yellow anthers 
forming a striking contrast. At a distance it reminded me of 
Cii^iraiUhera liiimriH in shape and coloration. Examined more 
closely, it l>ears little resemVdance to the more open cup-shaped 
flowers of the Drose raceme generally. A spoeimen with pure 
white flowers was shown to me by Miss Prinsep, who collected it 
in the same locality. The flowers have l>eeii descril)ed as salmon- 
coloured, but I saw none approaching that hue. There is a very 
good figure in a recent part of Ourtis^ * Botanical Magazine' (!)■ 

The stem, leaves, flower-stalks and calyces were all thickly 
covered with glands, which had captured large numbers of insects, 
among which I observed ants, small flies and mosquitoes, and a 
few moths and bugs. 

The glands, as Darwin pointed out (2), are of two kinds — long- 
stemmed and sessile. Both kinds are found in all parts of the 
plant above ground, except the corolla and its internal whorls. 

The i>edicellate glands (PI. xxxvii., figs. 1 and 2) are about 
0*018 mm. high, the stiUks being slender, thin-walled, hollow and 
unicellular. There is in many a marked constriction or neck just 
where they join the head. The head is flat and circular, 0*003 
to 0*005 mm. in diameter, and divided into a large number of 
wedge-shaped cells rudiating from the centre (fig. 10). The 
epidermis forms a pocket of large flat cells (fig. 3) under the base 
of the pedicel. Darwin says of the pedicels (2) : — “ The wails are 
marked with fine intersecting spiral lines, and the pedicel often 
spirally rolled up.” His si>edmen was dried. I was unable to 
detect the spiral Unes in spirit specimens, and the pedicels were 
ooUapsed in all sorts of irregular shapes. But on examining a 
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dried leaf, I saw the spiral lines very plainly. When mounted 
in glycerine, they are still visible, but very faintly; and in spirit 
they disappear completely. Among the glands on a dried sped* 
men I saw a few with very small heads, not much larger than 
the diameter of the stalk. These are probably young undeveloped 
glands. Darwin says the heads of the glands are purplish, and 
although I find no mention of it in my notes, I am under the 
impression that I noticed this in examining the plant with a 
hand lens. But in both dried and spirit specimens I find that 
the heads are colourless and transparent. 

The sessile glands (figs. 4, 5 and 6) occur in rows down the 
stem, loaves, etc., the rows being broken every 3 to 8 by stomata, 
and at longer intervals by pedicellate glands (fig. 7, pg,). The 
heads are slightly flattened spheres, sometimes with a slight pro> 
jection on top (fig. 5), and are crimson in colour. Each row 
occupies a shallow groove or channel formed by the epidermal 
cells on each side of the row being larger in diameter; and where 
a stoma or a stalked gland occurs, the channel divides and runs on 
each side of it. The hetids are peculiarly divided into sections 
(fig. 6). They are 0*001 mm. in height and 0*003 mm. in 
diameter. Darwin observes (/oc. cit.) that the glandular hairs are 
far more simple in structure than those of the other genera of 
Droseraceee, and do not differ essentially from those borne by 
innumerable other plants. They certainly do resemble the 
glandular hairs found in Plumbago, Primula, and some of the 
Verl>eiiace(c. As before mentioned, both kinds of glands are 
found on the flower-stalk and calyx, and are, if anything, more 
plentiful on these than on the leaves. The plant does not in any 
respect resemble a Drosera, and it is not at all to be wondered at 
that some botanists are inclined to place it in another family (l). 

The stomata (fig. 8) occur on the stems and leaves, and are 
0*003 mm. long and 0*002 mm. wide, the orifice being 0*001 mm. 

In the paragraph from which I have already quoted, Darwin 
says: — ** As no instance is known of unicellular structures having 
any power of movement, Byblis no doubt catches insects solely 
by the aid of its viscid secretion. These probably sink down 
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beameared with the aecretioBf and rest on the small sessile glands, 
which, if we may judge by the analogy of Drosophyllum, then 
pour forth their secretion and afterwards absorb the digested 
matter.** 

It is a fine illustration of the keen insight of the great 
naturalist that he should have been able to write so accurate a 
description, and form so correct a conception of the functions of 
tlie glands and their method of action from a dried specimen. 
There is little to add to the above. When an insect is caught by 
the stalked glands, these collapse under the weight, and pour out 
secretion; the victim rests on the sessile glands, and those add to 
the flow of liquid. This gradually dissolves the solvent portions 
of the prey, ami the secretion runs down the channels in which 
the sessile glands are seated luui is absorlKnl b}^ them. The liquid 
flowing down the channels enables the glands which are not in 
contact with the insect to do a share of the absorption. After 
all the solvent parts have been removed, the glands cease to 
secrete; the indigestible parts dry up and drop off as in Drosera. 
I am inclined to think that the collapsed pedicels again become 
upright, not through any power of movement, but by l>ecoming 
turgid by absorption of the secretion. I an» led to this belief, 
first, from noticing how few of the stalks were bent down, even 
in the vicinity of a captured insect; and secondly, l)ecau8o in a 
leaf mounted in glycerine many stalks doubled up and lay flat or 
crumpled, but after a time regained their erect position. 

As already mentiontHl, the leaves are triangular : the widest 
side is next to the stem. TIw epidermis is moderately thin, those 
rows of cells from which the glands emerge being small, and the 
eglandular epidermis between — generally in two rows of cells — 
large and circular in section*outline. Inside (die epidermis is a 
layer of palisade and spongy tissue, of three or four rows of cells 
(fig. 11, The palisade tissue is looser than in ordinary 

leaves, and the spongy tissue closer than Usual, so that it is hard 
to diffei'entiate between the two layers. Just under the rows of 
epidermal cells which carry the glands, the palisade cells are 
closer together, two or tliree touching each row. The centre of 
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the leaf is occupied by a nnasH of large-celled pith (fig. 11,/).)' 
There are five fibre- vascular bundles, one nmall, and one larger, 
in the angles of the side facing the stem, the smaller ones being 
on the inside of the layer; at the outer angle of the leaf is one 
bundle much larger than any of the others (fig. 11, r.). Tho 
bundles are inljedded in the pith, but have only a single row of 
pith cells on their external aspect, and these cells are smaller 
than the internal ones. Towards the base of the leaf there are 
more than five bundles; the leaf has a nearly circular outline 
there, and serial sections show the bundles widening out, so that 
at the axil they form an ineomplete ring. Tn the stem, the 
bundles also form an incomplete nng. 

I think that (he leaves are really branchlets which have taken 
on tlie functions of the leaves. 


RkfEKESCRH to lilTCnATURK. 

(1) Ccktis’h ‘ Botanicnl Magazine/ fig. 6S)I, 7840. 

(2) Darwin, C. — < Insectivorous Plants,’ p. 348, 


EXPLANATION OF PLATE XXXVIL 
Byblu ffiyuntea^ Lindh 

Figs. 1-2. — Hoods of pedicellate glands. 

Fig. 8. — Insertion of pedicellate gland. 

Fig. 4.—SefiBile gland. 

Fig. 0,— Sessile gland with projection on apex. 

Fig. 0.— Surface view of BeesUe gland. 

Fig, 7.— -Surface view (diagrammatic) of epidermiB; pp,, base of pedicellate 
gland; »f., stoma; sessile glimd; rlo, channel. 

Fig* 0.— Surface view (diagrammatic) of stoma. 

Fig. 0.— Section of stoma. 

Pig. 16.— Surface view of hood of pedicellate gland. 

Fig. IL— Diagram of leaf section; p., pHh; r,, fibro-vasenlar bundles; pf., 
palisade tissue. 


[Printed off November 241h, 1908,] 
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Mr. A. G. Hamilton exhibited in illustration of his paper a 
dried flowering specimen of Byhlig gigautea^ Lindl., drawings, and 
sections under the microscope showing some of the more important 
anatomical characteristics. 

Mr. Steel exhibited a specimen of a very rare mineral 
Oreenookite, crystallized cadmium sulphide, which so far has 
been found only at one locality in Renfrewshire, Scotland, where 
the example exhibited was obtained ; also a good example of 
Sigillaria from tlie Coal Measures near Glasgow^, Scotland. 

Mr, G. A. Waterhouse exhibited specimens of Hypocysta 
imtirim, Butler (^J), and //. pseudiriuH, Butler (^J), which had 
been compared Viy Mr. H. H. Druce with the types in the British 
Museum; both these belong to the //. irius group. H. antiriua, 
Butler, which has been variously used for both the species 
exhibited, Mr, Druce says is allied to //. adiante^ Hiibner, of 
which H, undulata, Butler, is, at best, a variety. H. ejnriiiSy 
Butler, is allied to, if not identical with H, pseudiriug. 

Mr. H, J. Carter exlubited some entomological novelties, 
including representatives of an undescribed species of Lemidia 
(Fam. Chr%dm\ and of Egutria (Fam. Fedilidm)\ likewise a 
variety of Prostomu cormitug (Fam. Cucujidoi) hitherto recorded 
only from Tasmania. Also a specimen of ScaraphiUe macieayi, 
Westw,, (Fam. Carabidce)^ found at Darling Point, Sydney, not 
far from the locality of the type specimen (Mr. W. Sharpe 
Maoleay^s garden at Elizabeth Bay, on a portion of which the 
Society's Hall now stands): this very local form is probably 
doomed to early extinction in consequence of suburban develop- 
ments, Mr. Carter also showed a “ vegetable caterpillar for- 
warded to him by Mr, J, Q, Wood with the information that it 
was alleged to have been found in a gold mine at Peak Hill, 
embedded in quartz, at a depth of 150 feet. 
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Mr. Proggatt exhibited specimens of Nut-grass {Cypertis 
roitindus^ Linn.) infested by a scale insect which had been killing off 
this noxious sedge in the Singleton district during the last three 
years, but had been brought under the notice of the Depart^ment 
of Agriculture only during the present season. Mr. E. E. Green, 
of Ceylon, to whom specimens had been sent for identification, 
says of it, “ Your cocckl proves to l>e an Antomna very closely 
allied to A. purpurea, Signoret, but distinguished by the presence 
of a greater number of spinnerets scattered over the derm, and 
by some small conical processes on the anal lobes. I am calling it 
Antonina australie^^* 

Mr. Maiden sent for exhibition a photograph of the tablet 
erected many years ago in memory of Richard Cunningham, at 
Lower Tabratong, near Dandaloo, N.S.W. The stone bears an 
inscription as follows : — “ Richard Cunningham, Government 
Botanist of this Colony attached to an exploring expedition 
under command of Major Mitchell, Surveyor-General, wandered 
in his enthusiasm for botanical investigation from his companions, 
and losing himself in this locality of the Bogan River, fell into 
the hands of the Alwriginals. by whom he was unfortunately 
killed about 25th April, 1835, in the 42nd 3 ^ear of his age. This 
tablet is erected to Ids memory by a vote of the Parliament of 
New South Wales throughout the . . . lands by S. R. Daniel 

. . . W'ellington district*' [Some of the letters in the conclud- 
ing clause are illegible.] 

Mr, Fletcher showed branchlets of Eucalyptus ptmetatOf DC,, 
gathered a few days ago near Byde, the foliage of which exhibited 
much more noticeable quantities of manna than one usually 
finds on trees of this species in the neighbourhood of Sydney; 
and he said that it was extremely interesting to observe the 
avidity with which honey-eaters of two species {Aoanthorkynehus 
tenuirostris and a species of PtUotU) availed themselves of this 
addition to their oixl inary food supply. 

He also showed a copy of “Voyages de Corneille le Bruyn pat 
la Moscovie, en Perse, et aux Jndes Orientales” (1726), the 
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original edition of which in Dutch was published in 1714 — a 
work of interest because of the description and illustration of the 
Filander, or Aru Island Wallaby {Mticropm hrunii, Schreb.), 
seen by the author in captivity at Batavia in the year 1706. 
The figure is still the earliest known of any Australian type of 
Marsupial. But the Filander has had to give place to the little 
wallaby of Houtman’s Abrolhos (probably Macropits engcnii^ 
Desiu.) as the first Macropod which so far is known to have 
revealed itself to European eyes, for the recently published 
investigations of Professor Heeres* show that, so long ago 
as 1629, Commodore Pelsaert — whose ship, the “ Batavia,’’ 
was wrecked on one of the islands in June of that year 
— had observed and noted the pouched character, and the 
mammary fmtus of the wallaby in question. 

The much less satisfactory observations of Vlaming and 
Dam pier on West Australian wallabies, belong to the last decade 
of the seventeenth century. 

Mr. Cheel exhibited a very line collection of Lichens, compris- 
ing the following forty-seven species or varieties not represented 
in the Rev. F. K. M. Wilson’s “ List of Lichens found in New 
South Wales ” (Proc. R. Soc. Queensland, vL, p. 89) : — 

Physma byrsimtm^ Ach. — Richmond River (F. R. M. Wilson; 
July, 1894). 

Synechohlastita aggreyatus^ Ach. — Big Scrub, Richmond River 
<F. R. M. Wilson; July, 1894;. 

PyrgilluB javanicm^ Nyl. — Richmond River (F. R. M. Wilson; 
July, 1894). 

Oalicium hyperdlum^ Ach. — Berowra (E. Cheel; August, 1902). 

Conioeyhc httomycioidcs, Mass. — National Park (E. Cheel ; 
October, 1902). 

Sioroocaidon nanum^ Ach.— Waterfall (E. Cheel; June, 1901). 


* ** The Port borne by the Dutch in the Dis430vety of Australia, 160C-1765. 
By J. E. Heeree, Profeeeor at the Dutch Colonial Institute, Delft/’ 

Published by the Aoyal Dutch Geographical Society In commemoration of 
the xxvth anniversary of iU foundation. Leiden (1899). 
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CMonia gracilis, Ach. — Blackheath (A. Hamilton; October, 
1900). 

C. delie, ata^ Flk., f. quercina^ Wain. — Penshurst and Waterfall 
(E. Cheel; March, 1901); Mount Wilson (J. Gregson; February, 
1903). 

C, furcata^ var. piiinata^ Wain. — Crawford River, Bullahdelah 
(E. Cheel; October, 1902) ; Waratah, Newcastle (J. Gregson ; 
July, 1903). 

C. racemomi Flk. — Blacktown (F. R. M. Wilson ; August, 
1894); Wahroonga (W. Buckingham; July, 1899); Peakhur8t(E, 
Cheel; September, 1900). 

C. digituta^ Hoflin. — Randwick (E. Cheel; July, 1900). 

C, comucopioides^ Fr., var. pUurota^ Wils. — Guntawang (A. G. 
Hamilton; June, 1884); Blackheath (F. R. M. Wilson and A. 
Hamilton); Mount Kosciusko (J. H. Maiden and W. Forsyth). 

Bceomyces fuaco-carnea^ Wils. (?) — Blackheath (A. Hamilton ; 
October, 1900). Stipes are much longer than in Wilson speci- 
mens. The thalline margin of the apothecia, and the chemical 
reaction (KHO, yellow then red) are the same. May possibly be a 
good variety. 

Neuropogon melaxanthus^ Nyl. — Mount Kosciusko (J. H. 
Maiden; January, 1899). 

Umea harhaia, var. scabrida, (Tayl.) MtilL Arg. — Peakhurst 
and Tia Palls, New England (E. Cheel; July, 1900); Gulgong (J. 
H. Maiden and J. L. Boorman; April, 1901). 

U. harbatat var. furruginaecenej Mtill. Arg.— Penshurst and 
Crawford River (E. Cheel; October, 1902); Clarence River (J. 
Thompson; January, 1901). 

U, cmgulata^ Ach. — Clarence River (J. Thompson). 

RamaXina leiodea (Nyl.) Miill. Arg. — Peakhurst (E, Cheel ; 
October, 1901). 

R, leiodea^ vbx. fmtigiata^ Mtill. Arg. — Peakhurst and Suther- 
land (E. Cheel; October, 1901). 

.8. polymorphic var. emplectensc Ach. — Blackheath (A. Hamil- 
ton ; October, 1900); Jenolan Caves (F. R. M, Wilson; Sep- 
tember, 1897). 
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Thamnolia xyermicularU^ Schier. — Mount Kosciusko (J. H. 
Maiden; January, 1899). 

Nephromiuyn Imvigatumy Ach. — Jenolan Caves (H. Malthouse; 
August, 1898). 

Ricasolia pliirimMptata^ C. Kn.— Big Scrub, Richmond River 
(F. R. M. Wilson; July, 1894); Stanwell Park (K Cheel; 
August, 1902). 

Siictina quysrcizans^ var. cerxncotnu^ Flot. — Waterfall and 
Stanwell Park (E. Cheel, June, 1901); Otford (J. L, Boorman; 
September, 1901). 

Siicia Kantmii^ var. linmrU^ Miill. Arg. — East Maitland (Mr. 
Thompson). 

.S, endochryBea^ Del, var. /f/iricans, Miill Arg. — Waterfall (E. 
Cheel; June, 1901); Otford (E. Cheel and J. L. Boorman; Sep- 
tember, 1902). Previously recorded by Wilson (Proc. Roy. Soc. 
Queensl. (1889) as Sticta urvilleit var. Hook, et Tayl). 

S. JiltXf var. rnyrioloba^ MUll Arg. — Three-Mile Scrub, Byron 
Bay (W. Forsyth ; November, 1898) ; Bullahdelah (E. Cheel ; 
Octo^r, 1902). 

Partnelia ciliata^ Ach. — Peakhurst and Otford (E. Cheel ; 
September, 1900); Hastings River (J. H. Maiden); Newport 
(F. R. M. Wilson). 

P. comperaa^ var. laxa^ Mull, Arg. — Throughout the State 
(various collectors). 

P. conaparaa^ var. BimophylloideSy MUll Arg. — Sutherland and 
Heathcote (E. Cheel; October, 1901). 

P. adprtaaa^ Krp, (Syn. P. amplexula^ Stirt.). — Hurstville (E, 
Cheel; September, 1902). 

P. olivacea, L. — South Head, Sydney (E. Cheel; May, 1901). 
P. olivacea, var, prolixa^ Ach. — Beaudesert Hills, Guntawang 
(A. G. Hamilton; July, 1885). 

P. olimcaa^ var. exasperaia^ Ach. — Como (E. Cheel: August, 

1900) . 

P. pertuaa^ Schrank (Syn. P. diatrypa^ Tayl) — Mount Victoria 
(A. G. Hamilton and E. Cheel) ; Penshurst (E. Cheel ; May, 

1901) . 
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Pannaria hirida^ Mtu. — Mount Wilson (J. Gregson; February, 
1903); Waterfall (F. R. M. Wilson and E. Cheel). 

Psoroma socccUum (R.Br.), Cromb. — Mount Wilson (J . Gregson; 
February, 1903). 

Pyxim co€oe$t Sw. — Penshurst (E. Cheel; June, 1901). 
Coceoearpia rufeBcenSf Wils. — Waterfall (F. R. M. Wilson and 
E. Cheel); Otford (E. Cheel and J. L. Boorman); Kational Park 
(E. Betche). 

Phyllopsora mdanocarpa, Mull. Arg. — Jenolan Caves (F, R. M, 
Wilson; September, 1897); Parramatta (E. Cheel; October, 1901); 
Mount Wilson (J. Gregson; April, 1902). 

Callopiama cinnaharinuvi^ Ach. — Tia Falls, New England (E. 
Cheel; October, 1900). 

Candellaridla vitellina^ Ehrh.— Lithgow (F. R. M. Wilson; 
September, 1897); Riverstone Park, Penshurst (E. Cheel; May, 
1901), 

Lecideta myriocarpay DC. — Centennial Park (E. Cheel ; Sep- 
tember, 1900). 

Patellaria (Bilimbia) phyllockarin^ Mtn. — On leaves of plants, 
Waterfall, Berowra, and Crawford River, Bullahdelah (E. Cheel). 

Lecidea (ExtUcidea) coniigua^ Fr, — Peakhurst and Como (E. 
Cheel; September, 1900). 

Rhizocarpon gtographicum (Schror,), DC. — Mount Victoria (E. 
Cheel; December, 1900). 

Biatonnop${B lutea (Dicks.), Mllll. Arg.— Lawson, Blue Moun- 
tains (A. Hamilton; November, 1901); Penshurst (E. Cheel; 
October, 1901). 
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WEDNESDAY, SEPTEMBER 30th, 1903. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, September 30th, 1903. 

Mr* Henry Deane, M.A., F.L.S., <fec, Vice-President, in the 
Chair. 

Mr. F. Grant, Union Bank, Pitt Street, was elected a Member 
of the Society. 

“irhe Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 13 Vols., 72 Parts or Nos., 13 
Bulletins, 2 Reports, 1 1 Pamphlets, and 2 Miscellanea, received 
from 05 Societies, ikc., and 4 Individuals, were laid upon the table. 
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THE FLORA OF NORFOLK ISLAND. 

Pakt I. 

By J. H. Maidbn, Government Botanist of New South Wales, 
AND DiRECfTOR OF THE BOTANlC GARDENS, SYDNEY. 

(Plate xxxviii.) 
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In the year« 1^04 and 1805 Ferdinand Bauer visited Norfolk 
Island {infra, p. 778), and his collections and drawings were sub- 
mitted to Endlicher, of Vienna, who in 1833 published a Pro- 
droinus of the plants, describing a number of new species. In 
1830, Allan Cunningham visited the Island and added to our 
knowledge of its botany; his notes were posthumously published 
by Howard. Thenceforward notes on the botany of the Island, 
usually of a popular character, were published by various authors 
noted in the Bibliography. In 1885, the late Baron von Mueller 
published, in the ‘Journal of Botan)^’ notes on the botany of the 
Island based upon specimens callected h}- Mr. Isaac Robinson, 
then, as now, resident agent for the Sydney Botanic Gardens. 
Since I have had control of this e-stablishment, I have, chiefly with 
Mr. Robinson’s aid, continuously made collections of the flora. 
To Mr, Robinson’s work I am highly indebted. Before publishing, 
I determined to visit the Island, not only to endeavour to clear 
up a number of difliculties that had presented themselves, but 
also to see if I could And any plants not hitlierto recorded, I 
have recounted my results as regards the first object during the 
course of the paper. As regards the second object, I desire to 
refer ray readers to the summary of results, 

I visited the Island in November, 1902, after a period of (for 
the Island) severe drought, hence the time was unsuitable for 
sojpne species; at the same time the great dryness enabled me to 
visit situations that would have been diflicult of access in a wet 
or even a normal season. I was accompanied by Mr. J, L. Boor, 
man, Collector for the Botanic Gardens, whose zeal in this service 
is worthy of the highest praise. 

It being obvious that it is essential that deductions as to the 
origin and distribution of a flora should l>e based on accurate 
determinations of the species, I desire to say that this Fart 
chiefly concerns itself with systematic work; I have a few queries 
which are not yet settled, and when this is done to my satisfac- 
tion I hope to submit the deductions referred to. 

As it is seventy years since Endlicher's valuable though incom- 
plete Flora of the Island was published, and in view of the very 
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scattered literature of the botany of this very interesting ocean 
island, I trust that the present contribution may be found useful. 

“ Stick " is the term used in Norfolk Island for what on the 
mainland is universally known as the **bush/' 

Section i. 

A. PHANEROGAMS, 
i. ANGlOSPEKMiB. 

a. Dicotylea* 

BANUNCULAOIA. 

1. Clematis oltoinoidrs, DC. — New for the Island. 

** Clematis indivisa^ Willd., in Dec., Prod. v. 1, p. 5. C. iniegri- 
folia, Forst. non Linn. Common on the Cascade Koad,^' is 
quoted from Allan Cunningham’s Notes by Reward (lo, p. 121) 
as having been found by Cunningham in Norfolk Island, but I 
did not find it. Perhaps a slip of the pen for C. glyciimdes, DC. 

“ C. cocc'udijblia, A. Cunn., in Ann. Nat. Hist. ser. i. iv. 260, 
from Norfolk Island. .... has most of the leaves simple 
and orbicular” (B.Fl. i. p. 7). This is a New Zealand species, 
and its occurrence on Norfolk Island should be confirmed. 

2. Ranunculus parviplorus, Linn.— In mud at the Cockpit 
and in many other places. New for the Island. 

ItAOVOXilACSA. 

Drimys Uoma^ui, F.v.M.,Fragm. vii. 17, is recorded from Nor- 
folk Island by Tate. I have not seen a specimen. 

XmSPSEMBOXJK. 

Stsphania discolor, Spreng., Syst. iv. Cur. Post. 316 {S. her- 
nandiafolia, Walp.*), occurs in Lord Howe Island and in many 
places to the north of Norfolk Isiand, but I am not aware that 
it has been recorded for the latter Island. 


♦ This name is given in B.F1, 1. 67, and in “Die Flora der DeojUahar 
fiobutagebiete in der SUdsee ” (Schumann and Lauterbaeh). 
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3. Nabturtium STLV88TRB, R*Br., ‘‘ia Hort. Kew. v. 4, p. 110, 
Ed. 2, Eng, Bot, t. 2324. Wet ravines and running streams ** 
(A. Cunn., in He ward). 

4. Cakilb MARiTiMA, Scop. — New for the Island. 

CAPPA&IOSJS. 

5. Capparxs NOBiLis, F.v.M, (Syn. Busbeckia nobilis^ EndL, 
Prod. Norf. 64; Capparis ctVrina, A, Cunn,, London Journ. Bot. 
i. 115, 1842). 

Capparu nohilia^ F.v.M., B.FL i. 95, 1863, refers to “a small 
tree.^^ Endlicher says “ Frutex an arbuscula t ” he being 
evidently in doubt. The Norfolk Island plant (found also in 
Phillip Island, see p. 784) is in fact a stout scrambling climber, 
with a stem 3 inches in diameter, and of indefinite length, form- 
ing a liana amongst the trees at BalVs Bay. 

The dififerences between the Norfolk Island and Australian 
Capparides are here stated : — 

Norfolk Island. 

Tali, scrambling or climbing 
shrub. 

Leaves : proportion of length 
to breadth 2 to 1. 


Inflorescence terminal in all 
specimens, though described as 
flowers on solitary axillary 
peduncles or in terminal racemes 
by reduction of the leaves. 

Flower buds rather more 
pointed. Colour of the flowers 
pale yellow. 

Fruit almost globular. 

with crested ridges. 


Australia. 

Erect, tall shrub or tall 
tree. 

Leaves : proportion of length 
to breadth 3 to 1 or narrower. 
(One broad-leaved specimen 
from Queensland in theNational 
Herbarium, Sydney). 

Inflorescence more frequently 
axillary, tlie peduncles fre- 
quently in pairs. 

Buds more globular, though 
often pointed. Colour white. 

Fruit lemon-shaped, often 
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The difference between the two Capparides appears to be more 
in habit than in any essential character, so that it may be a 
matter of opinion whether they should l>e looked upon as 
distinct species or onl)’ varieties. 

In ray opinion the name C. 'nobilia should l>e retained for the 
Norfolk Island plant, and C. nrborea (F.v.M., Pragra. i. 163) for 
the mainland one until it is shown that the two are identical. 

C. orna««, F.v.M., is a Queensland plant (from Port Denison) 
closely allied to C. nobUia^ and is, like the Norfolk Island one, a 
woody climber. The position of this species should also be 
enquired into, although according to Bent ham they belong to 
different sections of the genus. 

In the Index Ke wen sis we have JJusbeckia arbor ea^ P. Muell., 
Pragra. i. 103 ^ Capparig nohiliB, 

Bxisheekla nohilU^ Endl., Prod. PI. Ins. Norf. C4s^C. or«a»w, 
but I do not know on what authority. Bailey, ‘Queensland Flora/ 
does not touch on the point, and I have not sulftcient material to 
clear up the whole matter. 

Pax (in Pfl. Pamil.) divides Capparis into 14 sections. He 
has : — 

“Sect, xii. Bmheckia, Benth., to which belongs the typical C. elepaair, 
(Kndl.) F.v.M., upon which Endlicher has founded his genus Buihtchia, 
from Norfolk Island and Australia.” 

Capparls eUgam^ (Endl.) F.v.M., must be a clerical error; in 
my opinion Pax meant to write C. nobilis^ (Endl.) F.v.M. In 
Endlicher’s Prod,, the plant is called BuBheckia nohili$^ Endl, as 
already stated, and Capparu or Bushtekia BleganB is nowhere to 
be found. 

VIOLACBiB. 

6. Hymbnanthera latifolia Endl, Prod. Norf. 127.— This 
is one of the small trees known as *« Beech ” on the Island. 

*^Hym^nant}ma chlongifolia^ A, Cunn. MSS. (nov.sp.) folils oblongis, basi 
attenuatis petiolatis, marglne calloso^dentlculatis. A slender shrub baring 
fruit in July, on the skirts of woods at Long Kidge, at the junction of the 
old cross road leading to Cascade Boad ” (A. Cunn. in Oeward, 10 p. 124). 
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This is a synonym of fiT. dentatay R.Br., but I think that a 
second species of Ifym^nanthera has not been proved to occur on 
the Island. 

7. Mblicytus hamiflorus, R. k G. Forster, — Recorded for 
the Island by Sir Joseph Hooker in Handbook of N.Z. Flora, 
p. 17, and later by Mueller (Journ. Bot. xxiii. 354). It is a tree 
of the habit of the better known Olea apetala (Iron wood). 

8. Viola BKTONjCiCFOLiA, Sm. — Recorded in B.Fl. i. 99, as 
having been collected by Backhouse. 

PITTOSPOUJE. 

9. PiTTOSFORUM BRACTEOLATUM, Eudl., Prod. Norf. p, 78. — 
This bears the absurd name of “ Oleander on the Island. 

FBAlTKSHIACfiJE. 

10. Frankknia paucifloba, bo. — N ew^ for the Island. 

PLUMBAOINSA. 

11. Plumbago zeylanica, Linn., End!., Pnxl. Norf. 87. — 
Found by A. Cunningham on Phillip Island also. This species 
extends from the East Indies through the Malay Archipelago to 
Australia and the Pacific Islands (including the Sandwich Islands). 
At the same time, bearing in mind that for so many years this 
has been extensively distributed as an ornamental plant by the 
Hydney Botanic Gardens, a word of caution is necessary in 
accepting it as indigenous in some of the Pacific Islands. 

OUTTIfEEBJE. 

C<tlophyll%im inophylluniy Linn. — I was told that this tree is 
found on the Island, but I could not find it and would suggest 
that the foliage of Ochro$ia has been taken for it. 

HAIiTACBJC. 

12. Malyastbuh triouspidatum, A. Gray.— New for the 
Island. 
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13. Abotilon Juliana, Endl., Prod. Norf. 135.— This rare 
endemic plant I found in only two localities, which need not be 
particularised. Tt is a shrub about 4 feet high, and as cattle are 
fond of it and roam freeljs it is in some danger of extinction. I 
brought cuttings to endeavour to introduce it to cultivation. It 
is not of horticultural value. 

14. Hibiscus diversifolius, Jacq., End!., Prod. l!^orf. 133. 

15. Hibiscus tiliackus, Linn., Endl., Prod. Norf. 131. 

16. Hibiscus insularis, Endl., Prod. Norf. 132. — Found only 
on Phillip Island (called Pig Island by Endlicher). A few stilt- 
like plants remain, almost the last of the vegetation. 

17. Laounaria Patbrsonii, Don, Endl., Prod. Norf. 134(>vith 
a full synonymy). — Found also on Phillip Island (A. Cunn. in 
London Joum. Bot. i. 116). 

'* Scattered on the grassy hills it forms a spreading tree of forty feet in 
height; it is here called White Oak; its leaves are of a whitish green, and its 
Bowers pink, fading to white, the size of a wine-glass. It is perhaps the 
largest plant known to exist, belonging to the Mallow tribe. In a thick wood 
I met with it eighty feet high, and with a trunk sixteen and a half feet 
round ” (Backhouse, p. 258). 

It is valueless for economic purposes except as an inferior fire- 
wood, it being one of the few woods of the Island little used for 
that or any other purpose. Trees 5 feet in diameter are common. 
It has very large, handsome flowers of a very deep pink, much 
more ornamental than those of the same species on the mainland, 
which is var. bracteata, Benth., B.Fl. i. 218. 

SXXRCVUACXJE. 

18. Unoeria floribunda, Schott & Endl, — ** Bastard Oak^' 
[probably in comparison with the “White Oak (Lagunaria)], 
Endemic. A tree 40 feet in height and with a diameter of 1 S 
inches to 2 feet. The saplings grow very straight and tough, and 
are hence used by the boys for fishing-rods. 

UX%M. 

19. Linum marginalk, A. DC— New for the Island. 
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GSK4HUCXA. 

20. Pelargonium australe. — New for the Island. 

20 bis. Geranium 1 ) 188 KCTUm» Linn. — New for the Island. 

&UTACX£. 

21. Evodia L 1 TTORAL 18 , Endl., Prod. Norf. 146.— Found at 
Now Now.'^ Called ** Shade-tree ** on the Island. Apparently 

rare. Originally recorded from Anson Ba 5 \ Bailey, ‘ Queensland 
Flora,’ i. 201, dififtdently records this species from Queensland also, 

22. Acbonychia Ekducueri, Schott. (Syn, Vepru simplici^ 
/Ma^ Endl., Prod. Norf. 148), — Called “Big or Dark Yellow 

Wood.” 

23. Xanthoxyh^m Blackbuhnia, Benth , B.Fl. i. 363. (Syn. 
Blackhurnia pinnata^ Forst., Charact, Gen. 6; Forst., Prod. p. 10, 
“ Norfolciie insula de.serta,” Endl., Prod. Norf. 147.) 

“Small or Hard Yellow Wood.” Formerly much used for 
making household furniture. Found also on Phillip Island. 
JSoronia Barker iana^ F.v.M. 

Brimiemon amhiensj F.v.M. {Phebalium amhienSy F.v.M.). 
Eriostemon BecMeriy F.v.M, {P, Heckltri, F.v.M.). 

Bo$Uioa tuodiformiSy F.v.M. 

These are four New South Wales species which have been 
copied into Prof. Tate’s List, probably through a clerical error. 
Bosistoa €uo<H/o 9 mis and Erlostemon Beckhri are from the main- 
land, and may possibly be found on the Island, although I think 
it is very unlikely, The other two species are more unlikely 
atill, and could not be admitted except on the clearest evidence, 
which I think it is quite impossible to produce. 

XEUiCMiC. 

24. Dysoxylok Patersonianum, Benth. & Hook. f. {Uarliijhsm 
PaUrsonianay Endl., Prod. Norf. 139).— Called “Shark” because 
of the unpleasant smell of the tree. Probably the tree thus 
referred to by Downing — “ Among the many ornamental woods 
obtained from this ocean isle should be enumerated the rose-wood, 
belioved to be a species of Acacia '* (p. 204). 
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I sent a specimen of this plant to Prof. L. lladlkofer, of 
Munich, who favoured me with the following interesting note 
upon it : — 

I obtained from Vienna the original plant of Endlicher, as I supposed 
what Endlicher called an * arillua ’ might have been, as on your plant, only 
a thin external flethy layer of the testa, and really so it was, and the specimen 
of Endlicher, which lies before me as I write, shows in every respect full 
identity with your specimen also in the number of only 1 ovnlnm in each 
cell of the germen and in the anatomical characters of the leadets (as noted 
in my previous letter and sketch. (Bee Plate xxxvlit.). 

** There remains only, as in your plant, some doubt about the (tubular?) 
disk surrounding the germen; for also In the specimen of Endlicher it seems 
to be destroyed by the accreecence of the germen, as all the flowers have 
passed over in young fruits. 

**Tbis is also the reason why Endlicher has taken the short relic of the 
style for the (fallen o0) style (and stigma) itself. 

* * What he says about the petals and staminal tube, he has taken from a 
somewhat incomplete (unpublished) drawing of Bauer, which 1 have seen 
too, but which gives no clearness about these things. 

** Endlicher had not seen ripe seeds, so his description may be completed 
by the following (taken from your plant) : — 

** Semina ovata, basi truncata callosaque, testa subdrupacea, strato tenuii 
oarnoso (ab Kndl. ‘ arillus ' dicto) in cellulis exterioribus materiam flavidam 
tannino quodammodo aflinem in interlorlbus amylum gerente obduota, dorso 
sulco levi (rimie intercotyledonari respondente) notata; embryo rectus 
inversus; cotyledones semi*obovoideee, plano-convexa^ sat crasste, basi 
versus angustates, lateraliter juxtapositio, fusco-ollvaoefis, amylo foetas 
cellulisque secretorlis sparsis instructo}; radioula parva (supera), inter ootyle- 
dones omnino retraota; plutnula pilosa glandulisque minutls clavatis breviter 
stipitatis adspersa (ad modum Dyeoxyli 'Benth., A, C. DC., 

Bull. Soc, Bot. France, xxii. 1875, p. 231, fig. 8 dellneatl.*') 

OLACXirSJS. 

25. Pennantia cobtmbosa, Forat., Charact. Oen. 67 (described 
from New Zealand); Endl., Prod. Norf. 1 40. (Syn. P. Endlieheri 
in Linnaea xvi. 341, 1. 13, 1B42,) 

Index Kewensis has Pennantia EncSiekerit Heias., in Linnaea 
xvi, 1842, 341, t. 13, synonymous with P. corymboea, Endl.^ 
Prod. Norf, p. 80. 

corymbosaf Forst., Char. Gen, 134, New Zealand/^ 
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In Endlicher's Prod. Nor£. the plant is called Pennantia 
eorjfmboBc^ Forst., Char. Gen. 67; but in Index Kewensis P. 
eotymbom^ Fnrat., is stated to be from New Zealand, and P. 
corymbosa^ End)., from Norfolk Island. 

I am of opinion that the Norfolk Island species is identical 
with the New Zealand one. 

OEiimKiirxjE. 

26. El^odindron cubtipbkdulum, EndL, Prod. Norf. 141. — 
See my note on this species in these Proceedings, 1898, p. 125. 
Found also in Lord Howe Island. Called ** Maple on Norfolk 
Island. 

SAPinnacsE. 

27. DonoNiBA. viscosA, Linn. — A. Cunningham (op* ciL) has 

the note “ Dodonwa apathtdaia^ Sin., in Reos^ Cyc. v, 5, p. 12, n.2. 
i>. Forst., non Linn. Sides of Mount Pitt.” 

A manuscript in my possession (circa 1844) says, ‘*Hopwood 
(Dodonma orientalia) does not attain to more than a foot in 
diameter, and is principally used for veneering and turning 
ornaments.” 

It is called “ Ti-tree ” by some and by others ** Ake-Ake ” who 
remember the same species from New Zealand. 

-It is » singularly liandsorae small tree, reminding one of an 
Oleander^ and bearing a profusion of crimson winged fruits. It 
ie to be found on a bank of rocks in the vicinity of Bullock’s 
Hut, north-west of the Island. Hemaley (Ann. Bot. x. 234) has 
the record for Lord Howe Island, Dodonma lanceolata^ F.v.M. 
{D. C. Moore, Rep. p. 3 vix Linn,).” 

I have carefully examined our specimens, and those from 
Korfidk Island are all D, vtBOoaa, and those from Lord Howe 
Island are all i>. lanoaolata, 

A inanuscript in my possession has the entry Maple (Acer 
pcbined) is also very handsome and used for cabinet work.” 
BoKhttihl; also has “The Maple (Acer J3o6inea ?).” Probably 
nUcom is referred to. The Maple” of the islanders 
is Mmdendrcn curtipandulumt Endl 
48 



702 


THE FLORA OF NORFOLK ISLAND, 


lEGumirosjE. 

28. Milletia australis, Benth., in Miq., Ft. Jungh. 2W). 
(Syn. MUleiia (Wisfxiria) Camerana^ F.v.M,, Journ. Bot. xsiii 
353, 1885: Milletiana Maidenianaj Bailey, Bot. Bull, v, 1892; 
Queensland Flora, 396: Wistaria australtH^ F.v.M., Joum. Bot. 
xxii. 290, 1884 : Pterocarpiis australis^ Endl., Prod, l^orf. 152). 

I am of opinion that the above are specificallj' identical. 

For some notes on M, australis, M, megasperma and M. Camerana, 
see Mueller in Journ. Bot. xxiii. 353. 

The Norfolk Island plant rarely fruits. Mr. T. Robinson has 
only seen three fruits (one of which is in my possession) during 
his very long sojourn on the Island. They are identical with 
those of M, Maideniana, 

Endlicher did not see the fruits, and he called it ** frutex v. 
arbuscula^’; it is really a rampant climber. 

*'The road was chiefly through thick forest, overran with luiurtaui 
olimbers. Among them was a Wistaria, with pea- flowers, of purple aiMl 
green, and leaves something like those of the Ash. It hangs in fegtooni of 
twenty or thirty feet, from the limbs of the trees that support it” (BaifthmiiB, 
258). 

It is a very tough climber, hence the people call it 
Sinew.” It helped to form the almost impenetrable brush whiefa 
rendered traffic through the Island so diflioult in the early days. 
Accounts of the extraordinary denseness of the vegetatikm are 
traditional, and can be well understood. 

29. Glyoikb TABAOINA, Benth.-— New for the Island. 

30. Canayalia OBTUBiFOLiA, P. DC. (Syn. (7. BauerMwia, 
Endl., Prod. Norf. 50). — This plant is probably referred 1^ ia fiie 
following passage : — “ In the evening of yesterday the ^aawyerf 
his assistant, and ye carpenter was poisoned, by eatii|g sqsne 
beans which had a very tempting appearance much like ye Inroed 
Windsor bean; they have been so ill as not to do any work lUnlay/ 
(Lieut. OovT, King, 8th May, 1788, in Hist. Eec. N.S.W. 

A purple-flowered runner on the coast, and reputed poiacpouif ^ 
Australia (see my ‘Useful Native Plants of Australia,* |l 
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Found by Cunningham on Phillip Island as well as on Norfolk 
Island. 

3L Vigna RETD8A, Walp., Report. Bot. Byst. i. 778, 1842. 
(Syn, F. Inteaj A. Gray, Bot. Araer. Expl Exped. i. 454, 1854 : 
F. lutea^ A. Gray in B.Fl. ii. 259, apparently through an over- 
sight: Callicyathun volubiliBy Endl., Prod. Norf. 149). 

32. Cx&khVimK Bon DOOELLA, Fleming. ^*Ouilandhia Bonduc, 
Linn., Lam. 111. t. 336. — In the woods between Long Ridge Farm 
and the south-west coast ” (A. Cuun. in Heward, p. 123). 

33. SxRBBLOBUHiZA SPECI 08 A, EiidL, Prod. Norf. 151. Heward 
(from A. Cunningham’s notes) states : — “ (StrMorrhiza speciosat 
Endl., Prod. p. 97, is Clinnthus Baneri^ A. Cunn. MBS. C. 
tarrmiBy Lind., in Bot. Reg. Sept. 1841, t. 51).” Also the Cliioria 
$p. of A. Cunn., London Journ. Bot. i. 115, 1842. 

Bentham (B. FI. ii.) alludes to Streblorrhiza as “ the very dis- 
tinct genus.” It was found on Phillip Island, but the species is 
now extinct. I believe there is only one original drawing in 
existence. It is by Bauer and is at the British Museum or 
Vienna. There is a coloured drawing in Edwards’ Botanical 
Register (Lindley) 1841, under the name of Clianthus carneusy 
Lindl. From one of the Miscellaneous Notices ” in the same 
volume, No. 9 (not 7), Lind ley’s figure was prepared from a 
specimen cultivated by Mr. Pince of Exeter. It would be 
interesting to learn if the plant is wholly extinct, even from 
cultivation. 

xtrtaoej:. 

34. RHonoMTBTUB W1PIOIDE8, Bentb. — New for the Island. 
If not planted it is apparently the only indigenous myrtaceous 
plant on the Island. 

pdymorphay Gaud., is in Tate’s List, but I could 
only find a planted tree (in the Melanesian Mission Garden). 
It is what may be called a probable species.” Hooker (Handbk. 
FI. N.Z. p. 73) has the note ** abundant throughout all the 
Fnoifio Islands and New Caledonia.” It occurs on Lord Howe 
Island. 
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LTTH&4EX££. 

35. Lythbdm HYSSOPiFOLiuitf, Linn. — It would appear that 
this plant has not been previously recorded from the Island. 

PA8SIFL0REJS. 

36. Passiflora Baueriana, Mast., Trans. Linn. Boc xxvii., 
634, 1871. (Syn. DiBtmma Baueriana^ End!., Prod. Norf. 123 : 
Murucuia Baueri^ LindL, Coll.* t. 36). 

This is the synonymy as given by Dr. Masters himself, who, 
following Endlicher, records it from Norfolk Island. 

37. Passiflora glabra, Wendl., Coll. Plant i. 55, 1 . 17, 1806. 
(Byn. P. adiantifolia^ Ker, Bot. Reg. t. 233 : Diaemma 
odiantifoliay DC, Prod, iii, 333). 

This is the synonymy given by Masters (Trans. Linn. Soc. 
xxvii. 634). He records this species from Norfolk Island. 
Under the name of Diaemma adiantifolia^ DC,, the species ia 
recorded in Endl., Prod. Norf. 122, and Endlicher gives the 
additional synonyms P. aurantia^ Andr., Bot. Reposit. t. 296, 
non Forst. nec Cav. ; P. adiani^mm^ Willd., Enum. 698. He 
also states that it is lacking in Bauer’s herbarium (the one, of 
course, which formed the basis of Endlicher’s work), that it gro^s 
in Norfolk Island, and that it has been growing in E^gO^h 
gardens since the year 1792. 

Backhouse (p. 268), says: — “Among the bushes there are 
two pretty apeciee of Passion Flower, Diaemma adiant^Ma%vA JI)x 
Bau^nana^ with copper-coloured blossoms.” 

Endlicher places P. adiantifoli^ in the Section “ Petioli glandu* 
losi,” and P. Baueriana in the Section “ Petioli apice gland^h)^!” 

The specimens collected by Mr, Robinson, and Mr. Boon3(iai| 
and myself are all referable to P. glabra^ Wendl. The Seiners 
are orange-coloured, the calyx eventually becoming crimson, 

1 could not find a second species, although I diligently searched 
for it. I would urge residents of the Island to favour me frith 

• Probably “ CoUeotanoa botanioa,” London, 1321, fob A work whi^ { 
have not been able to consult. 
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specimens o£ JJatieriana, Mast.» if they can now find it; and 
also a few ripe fruits of both species in order that I may raise 
some plants. The difference in the colours of the flowers and 
fruits of the two species should be noted. 

There is plenty of the common Passion Vine (Pa$si^ora edulis) 
growing wild. 

CVCXJRBlTXCtM. 

56. BttYONOPfiia AFFiNis, Cogu., in DC. Monogr. Phan. iii. 479. 
(8yn. Fancheriy Naud., and Bryonia ajinu, EndL, 

Prod. Koi*f. 125), 

39. SiCYOS ANOULATAj Forst., Prod. 1796. (Syn. an^tpraliity 
End!., Prod. Norf. 124, 1833). — Called “Cucumber** on the 
Island. 

40. Mklothria Baueriana, P.v.M., Fragin. vi. 188, 1866. 
( 83 ni. Zehneria Baueria^my End!., Prod. Norf. 126 ; Zehnena 
Bautrianay in Benth. <fe Hook., Gen, Plant, i. p. 830). — Called 
“ Giant Cucumber ** on the Island. 

nCOIDEiE. 

MesembryanUiomum amtraley Sol, End!., Prod. Norf. 129. — I 
made diligent search for this species, but failed to find it. I have 
not the German edition of Hunter quoted by Endlioher, 

41. Mkskmbryamthemijm ^QUILATEHALK, Haw.(**Pigs* Faces**), 
is not uncommon. 

42. Tbtraqonia exparba, Murray, in Comm. Getting, vi. 13, 
1783, not Solander as given in EndL, Prod. Norf. 130.— Called 
** Cook’s Cabbage ” on the Island. 

Endlicher recognises two varieties, cotnuUx and Biron^locarpay 
on the Island. The specimens collected by me belong to the 
latter form; so do those in the herbarium from Lord Howe, New 
Zeeland and Australia. The form oarnuta (floribus sessilibus) 
appears to be rarer, but I have not seen it, and do not know 
whether Endlioher’s varieties have been accepted by others. 
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VmmLUIMlBM. 

43. Apium PB08TRATUM, Labill. {S* auBtrale^ ThouarK),— Called 

Wild Celery/^ 

44. Apium leptophyllum, F.v.M, — N ew for the Island. 

ARALIACEJE. 

45. Mbryta LATIFOLIA, Seem., Bon plandia, 1862, p. 265. (Syn. 
Botryodendron lat^folium^ Endl.,, Brod. Nbrf. 119. See also 
P.V.M., Fragm. ix. 169). — Called “ Shade-ti'ee on the Island. 
It is now rare. 

** Here also, as well as in most of the other shady woods throughout the 
island, Botryodmdrini latifolium^ a shrab of singular form, allied to the Ivy, 
bnt of a very different appearance, prevails. Its figure may be compared to 
that of a long-leaved cabbage, mounted on a broom-sticlc. Its stem is about 
five feet high, and five inches round; its largest leaves are about two feet long, 
and one foot broad. The prisoners in the out-stations wrap their bread in these 
leaves, and bake it in the ashes. The fruit is a dense cluster of greenish 
purple berries, not edible, produced in the centre of the crown of leaves ’* 
(Backhouse, p. 270). 

46. Mbryta ANGU8TIFOLIA, Seem., Bonplandia, 1862, 295, 
(Syn. Botryodendron angmlifolium, Endl., Prod. Norf. 120. See 
also F.v.M., Fragm. ix. 169). 

K0BIACEJE. 

47. CoPBOflMA Baubki, Endl, loonogr. t. Ill,— This plant is 
very common in New Zealand, I did not find it in Norfolk 
Island; it is probably rare. 

48. CoPROSMA LUCIDA, P'orst., Char. Gen. 138. 

Coproma hicida, Porst., Endl,, Prod, p, 60. “I am by no means clear 
that this plant is not distinct from Forster's plant which I gathered at Kew 
^land in 1826, in having broader emarginated leaves" (A. Cunn. MSB.). 

Originally found by Bauer at Anson Bay. 

49. Copbosma piloba, Endl, Prod. Norf. 60,— This is some- 
times called ** Sharkwood ” on the Island because after ridn the 
shrub smells like dead shark/' 
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ooxfosim 

50. Vkbnonu cimkbba, Leas. — New for the Island. 

51. Gkaphauum japonioum^ Thunb. (G, involitcratumt Forst., 
End!., Prod. Norf. 100 : G. lanaium^ Foret., Endl, Prod. Norf. 
99). 

52. Gnaphalium lutko-aliium, Linn., Endl., Prod. Norf. 98. 

53. Wkdkua Bt^OKA, DC. (ir, Forsteriana, Endl., Prod, 
Norf. 102 : Bnphthalmum unijlarumy Forst., “ Norfolci«e insula,” 
Forst, Prod. No. 641, p. 91). 

54. Bipbns pilosa, Linn. — “Broom-Stick” of the Islanders. 
New for the Island. 

65. CoTULA australis, Hook. f. — New for the Island. 

56. Ebbohtitbs arguta, DC. (Senscio argutus, Rich., Endl,, 
Prod. Norf. 101). 

57. Sknkcio lautus, Forst. — New fur the Island. 

58. SoNCHUS OLKRACBU8, Linn. — New for the Island (Captain 
Cook recorded “ Sow thistle ”). 

69. PiCRis HiKBAOloiDics, Linn. — New for the Island. I have 
expressed the opinion, and have given reasons, (Agric. Gazette, 
N.S.W., August, 1899) that tliis is indigenous to Australia, 
although Mueller held a different view. 

CAJIPABtTLACS£. 

60. Wahlenbbrgia gracilis, A. DC.-— New for the Island. 

61, Lobklia akcepb, Thunb., Prodr. Plant Cap. 40, 1794. 
(Syn, L alata, LabilL, var. $toloniftra, Endl, Prod. Norf, 97). 

PBXlfULAOXiS. 

62, Samolus bepkkb, Pers., Syn. i 171. (Syn. S. litloraiis^ 
B.Br., Endl., Prod. Norf. 94). 

ItTBSXVXiB. 

63. Eapakea CEAsaiFOLiA, Mey., Pfianzenreiob, 9 Heft, iv. 236» 

|l 366. (ifyratne Prod. 634; Endl, Prod. 

Hort 95),-- Known as “ Beech" on the Island. 
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SAFOTACSJG. 

64. SiDFROXYLON COBTATUM, F.v.M,, (noti Eudl, as in Tatars 
list). {Achras coBiatay EndL, Prod. Norf. 96).- — Found by Allan 
Cunningham on Phillip leland. It is also found on the mainland. 
Mr. Robinson calls it ** Bastard Iron wood,” and also a ** Shark- 
wood.” 

JASXIKFA. 

65. Jasminum siMPLiciFOLiuM, Forst. f.,^rodr. 3. (Syn. /. 
graciUy Andr., Endl., Prod. Norf. 111). 

** Among these is the Blender Jasmine, Jafmintm yraeiU, known in Eng* 
land as a delicate green house plant. Here it grows over the bushes, or with 
twisted stems, as thick as a man's wrist, reaches the branches of lofty trees, 
at fifty feet from the ground, and climbs in their heads. In these oases it 
has probably grown up with the trees, the lower branches of which have pro* 
gressively died away, and left the wreathed stems of the Jasmine 'like ropes 
hanging from the upper boughs ’* (Backhouse, 25B). 

66. Olba apbtala, Vahl, Sym. Bot. iii. 3. (Syn. Oka JFnrf- 
licheriy F.v.M., Journ. Bot. xxiii. 354, 1885, a name which Mueller 
in the following passage proposed to adopt for the Norfolk Island 
Olea, 

** As regards the OUa from Norfolk Island, it might be now incidentally 
remarked that it should be distinguished as Olea Endlicheriy inasmuch a« 
Vahl described in the SymboUte, iii. 3, his Olea apetala from New Zealand.*’ 

Tate has the name Olea SndliGlieriy Britten, apparently a slip 
of the pen, through Mr. Britten being editor of the Journal of 
Botany. The species name cannot, of course, be changed sitnply 
because of a locality, otherwise one must change all the New 
Zealand species subsequently found in Norfolk Island. The 
Norfolk Island and New Zealand Oleas are quite identical. This 
was pointed out by Allan Cunningham (Loud. Joum. Bot. L 116), 
and I also have proved their identity. 

This is the “Ironwood” of the Island, The colour of the fruits 
varies a good deal, being golden*yelIow, bright red and purple on 
the same and difl^rent trees. 

A manuscript, circa 1848, says-.—^Ironwocd UmgifoUa) ht used 

in aU idieelwtights’ work, and is very hard and durable; it is also used for 
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cabinet-work, and, when Frenoh- polished, it i« not excelled by any of the 
iancy woods,” 

It is the timber chiefly used for posts on the Island, its dura- 
bility in such a situation being far more than any others. It is 
used for shafts of vehicles, which is testimony to its strength and 
toughness. 

Prof, l?ate {op, ciL p. 217) also gives Olea fninibulata^ R.Br., 
from Norfolk Island? This species occurs in New Caledonia, but 
without particulars of its collection I do not recommend that it 
be admitted into the flora of Norfolk Island. 

▲POCYKEiC. ^ 

67. Melooixus Baobri, Etidl., Prod. Norf. 113, — “Big 
Creeper.” 

68. AtYXiA Gynopooon, Roem. & Schult., Syst. Veg. iv. 440, 

1819; P.V.M., Fragm. viii. 47. (8yn. Alyxia daphnoides, A. 

Cunn., Bot. Mag. t. 3313: also A. Fo^^aterif A. Cunn., Loud. 
Suppl, 580, teaU Endlicher : Oynopoyon Alyxia^ Forst,, Prod, 
p. 19, “foliis verticiliatis quinis obovatis F. Norfolcias insula.” 
A, Cunn. (Howard), quotes Bot. Mag. t. 3313, and gives the 
habitat “dry shaded woods.” 

A, Gynopogon is known on the Island as “ Box.” 

In figuring A, daphnoidea in Bot, Mag. t. 3313, A, Cunningham 
says 

“ From .4. Gynopogont however, which Forster first collected on that 
<Norfolk) Island, this second species differs in being altogether a shrub of a 
more robust and stiff habit, with rough toinentose branches and broader 
leaves, the latter of a uniformly thicker texture. . . . The stigma also 
Is famished at its summit with a little penoU-like tuft, whereas that of A, 
Qympogon . , . is perfectly smooth. " 

I gave attention to the matter when on the Island, and agree 
with Mueller (Fragm. viii. 47) that they are not specifically 
difforent, 

Oohroaia alliptica^ LabiU.--*In early bud and therefore doubtful. 
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ASOLEPlAfiXjE. 

69. Ttlophora biolandulosa, A. Gray, Proc. Am. Acad. Sc., 
V. 1864 ; F.v.M, Fragm. ix. 169. (Syn. llybanthera liglandu- 
losa, Endl, Prod. Norf. 116). 

T. enervia, F.v.M. The species hitherto only recorded from 
Lord Howe Island, but found by me in Norfolk Island also. 
There is great variation in the width of the leaves of this plant. 
I consulted Mr. Rudolph Schlechter, an authority on the 
Aitclepiadea?y who was recently in Sydney, and he is of opinion 
that the species is probably not different from biglandulosa. 
I could find only one species on the Island, and therefore recom- 
mend that 2\ enervia be not recognised as a separate species 
pending further enquiry. 

G£IITXA5itS. 

70. Ebvthkasa AU8TBALI8, B. Br. — New for the Island. 

BOEAOnrSiE. 

71. Oynoolossum AU8TBALE, B. Br., Prod. v. 1. p. 495.— Near 
the settlement (A. Cunn, in Heward). 

00irV0IiVlTliACB£. 

72. Ipomoka bona-nox, linn. (Syn. I, ambigua^ End!., Prod. 
Norf. 108; and /, carinata^ Endl, Prod. Norf. 107). 

^*Ip<mma oaWnata, a large plant of the Convolvulus tribe, having white 
fiowera, with long tubes, that open at night, oUmbs among the trees, in the 
borders of the woods (Backhouse, 268). 

73. Ipomcea CATARAOTAi:, Ettdl, Prod. Norf. 106.— Its name 
was given because it was originally found at the Cascades. 

** Among the sugar-cane and scrub at this point, a beautiful convolvulus- 
like plant, Xp&mata caiaraeta^t is entwined, and exhibits its large purple dowers 
shot with red (Backhouse, 268). 

74. Ipohcba oobgesta, R. Br., Prod. 486. — Flowers of a 
brilliant carmine, 

76. Ipumcba PBS-OAPftiE, Both. — New for the Island. 
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76. Ipomcka palm at a, Forskael, PL Aegypt. Arab. 48. (Syn. 
/. pmd%da^ K. Br., Endl., Prod. Norf. 105), 

** One of the mottt beaatiful climbers of the Island is Ipomaca pendula^ 
which has handsome, fingered foliage, and dowers like those of the Major 
Convolvulus, but of a rosy pink, with a darker tube (Backhouse, 258). 

It is found all over the Island, climbing the highest trees. 

77. Convolvulus affinis, End!.,* (as Calystegia). (Syn. 
Culysiegia aj^nisy Endl., Prod. Norf. 103.) — A small white runner. 

78. Convolvulus Soldanblla, Linn. (CafyHegia Soldanellay 
A. Kich., Endl., Prod. Norf. 104). 

79. Convolvulus marginatus, Spreng. — Recorded in B. FI. iv- 
430. 

SOLAlTACXjE. 

80. SoLANUM Baukrianum, Endl., Prod. Norf. 109. — Bauer 
found it on Norfolk Island. 

81. SoLANUM NiGHUM, Linn., Eng. Bot. t. 566. — Common every- 
where (A. Ounu. in Reward). Found by him also on Phillip 
Island. 

** Eaten by the priaonerfl, who also collect and cook the berries of the 
* Black Nightshade,’ Solanum nigrum. These berries are accounted viruloutly 
poisonous in England, bat their character may possibly be changed by the 
warmer climate of Norfolk Island ” (Backhouse, 264). 

They are often eaten in New South Wales, both raw and 
cooked. At the same time instances of their injurious character 
in Europe are well authenticated. It may be that plants grown 
in damp and dismal situations are injurious, while those grown 
in dry, sunny places are innocuous, but this is but surmise, as I 
have not been able to trace the relation of soil, (kc., to deleterious 
properties so far. - 


* I do not know whether this is breaking the golden rule of never making 
a man say what he did not say. Bentham’s practice when he transferred, a 
species to another genus, was to give the author of the species in the old 
genus as the author of the same species in the new. But that practice has 
not been followed in the case of the next species, perhaps because Linnwus 
and A Richard described the species independently, and it was not merely 
a transfer of names. 
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82. S. AVicuLAKE, Forst*, Prod, Ins, Aust. 107. — Recorded by 
A, Cunn., in Reward, as ^*Solanum laciniatum^ Ait., Hort. Kew. 
V. 1, p. 247| Ed, 2, Bot, Mag. t. 319. Near the settlement.” 

8CE0PHULAEtNS£. 

83. Veronica calycina, R.Br. — New for the Island. 

BlOKOiriACILS. 

84. Teooma australis, R.Br, Syh. Bignonia Pandorm^ GawL, 
the “ Norfolk Island Trumpet-flower.” See Bot. Mag. t. 885, 
where it is stated — 

U IS a native of Norfolk Island, in the South Seas, whence the seeds were 
brought to this country by Governor Patterson, from whose information it 
appears that a very destructive blight generally makes its first appearance 
upon the young shoots of this shrub, and spreads from thence over the 
whole vegetation of the Island; from this relation the name we have 
adopted derived its origin.” 

Perhaps, however, the name is a reminiscence of H.M.S. 
Pandora, which captured some of the mutineers of the Bounty. 

HTOPORIVEA. 

85. Myoporum obscurum, Endl., Prod. Norf. 110. — “Sandal- 
wood ” of the islanders. Found also by Allan Cunningham on 
Phillip Island. 

vebbsvacea:. 

66. Verbena oppioinalis, linn. — New for the Island. 

87. ViTEX TRiFOLiATA, Linn. {Yitex ovafa, Thunb., FI. Jap. 
p. 257). — “A shrubby procumbent plant on the rocks and sands 
of the coast, flowering in December” (A. Cunn. in Reward). 

1 did not collect it. It is a common Polynesian plant. 

iTTmQiirms. 

88. PisoNiA Bbunoniaka, Endl, Prod. Norf. 88.— Called 
4( Wai” after the Tahitian name (meaning “ watery also 
“ Beech.” 
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AXA&AHTACBiE. 

89. Achyranthes arborescens, R.Br., EndL, Prod. Norf. 89. — 
A scrambling tree of 20 or 30 feet, with a stem diameter of 1 foot. 
Called “Softwood*^ by the islanders, and its timber is indeed 
about as hard as a tough turnip. 

90. Achyranthes aspera, Linn., Spec. Plant. 204, 1735; 
F.V.M., Fragra. ix. 169; B.Fl. v. 246. (Syn. A. caneacem^ R.Br., 
Endl., Prod. Norf. 90 : A. aspera^ Linn. var. canescem *) — Same 
as the Lord Howe Island plant. 

FOLTOOirACEiE. 

91. Kumex Brownii, Campd. — New for the Island. 

92. Muehlkxbkckia australis, Meiasn,, Gen. Comm. 227. 
(Syn, Polygonum auatralp, A. Rich., Endl., Prod. Norf. 86: Cocco- 
loha amtralU .) — Called “Shrubby Creeper by some people on 
the Island. Recorded by Allan Cunningham from Phillip Island 
also. 

FIPEEACSJE. 

93. Piper excklsum, Forst., Prod. No. 20. — “ Ins. Norfolk, 
Cunningham ! in h. Kew.” C. De Candolle in DC. Prod. xvi. (1), 
p. 335 : “P. pnitticoTxim^ foliis majoribus 012 longis. In ins. 
Norfolk (Cunningham! Hiigel ! Endlicher ! in h. Yindob.) : 
Maoroj^ptr p^iilacornm^ Endlich. I prod. Norfolk, p. 37, Bauer pi. 
Norf. t, 37, fide Endlich. l.c. (C. Do Candolle, loc. city* 

It would thus appear that the typical form, as well as a variety, 
occurs on Norfolk Island. The variety has been recorded by 
Allan Cunningham from Phillip Island. 

“ The Norfolk Island Pepper, Piper p$inaeotwm,^ which produces a yellow, 
pulpy, pendant, oylindrloal fruit, of a spicy, sweetish taste, is everywhere 
plentiful in the woods. It rises with a few, jointed, oane-like, green stems, 
to from four to ten feet high, bearing large, heart-shaped leaves (Backhouse, 
p, 971), 

A manuscript states ; — 

“The Norfolk Island Spice {Pipet pBittaeorum) attains the height of 10 
feat, and has heart-shaped leaves; it produces a cylindrical fruit of a spicy, 
sweetish taste, which is an excellent preserve, and if gathered green it is 
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equally good pickled. The leaf bears great resemblance to that of the Pan 
or betle-creeper of the East Indies." 

94. Feperomia bbflkxa, A. Dietr., Spec. PI. i. 180, var. (r.mula^ 
C. DC. — “Foliis ut in precedente (var. capemu) pedunculo hir- 
tello folia ^equante. In ins. Norfolk (Bauer ! in S. Endl. et in 
h. Berol. Cunningham! in h. Kew,). Piper mnulum^ End!., prod, 
flor. Norf. p. 36. Bauer ill. Norf. ined. p. 127, fide Endl. l.c. 
Peperoniia reflexa^ forma Norfolcensis, Miq, Syst. ! p. 172 ” (C. De 
Candolle in DC., Prod. xvi. (1), 451). 

95. Pkpeuomia Urvilliana, A. Bich. (Zoc. cr/. infra), Syn. 
Feperomia Endlicheri^ Miq., Syst. Pip.* 102. — In insulis Nor- 
folk (Cunningh. ! in h. Kew et Endlich. ! in h. Berol. MacGillivray 
n. 971 ! in h. Kew). 

Byn. 2Hper aimphx^ Endl., I Prod. Norf. p. 37. Bauer ill. Norf. 
t. 12a (teste Endl. l.c.). Feperomia UrvUlianay A. Rich, in d^Urv. 
Voy. Astrolab. p. 356 (0. De Candolle in DC. Prod. xvi. {!), 413). 
C. DC. gives P. EniMicheriy Miq., as the name. P, UrvUha^ia^ A. 
Rich. (1832), is the name adopted by Mueller in Census, and has 
undoubted priority. The e ” is, however, incorrect. 

96. Pbpkromia Baubriana, Miq., Byst. 120. — In ins. Norfolk 
{Bauer 1 in h. Endl., Endl, 1 in h. Berol. Cunningham inh. Kew). 
Piper adscendena^ Endl. ! prodr. Norf. p. 36 ” (C. DC. in DC. 
Prod. xvi. (1), 414), 

97. Pbpkromia leptostaohya, Hook, et Am., in Beech. Bot. 
p. 96. Recorded by Tate {op. ciL p. 217), but I do not know the 
name of the collector. 

TBinriUACSiE. 

98. WiCKSTBCEMiA AUSTRALIS, Endl., Prod. Norf, 93.‘--Known 
as “ Kurrajong."' Its bark is the common tying material of the 
Island. It attains a height of 20 feet. Perhaps it is referred to 
in the following passage 

** 1 was told this day that one of the convicts had found out the bark o! a 
tree dt for making lines or rope. On examining it 1 found it, as far as I can 


* Miquel (F. A. W.), Systema Piperaoearum. Boterodami, 1643-4, 6^ : 
also lUastrationes Piperaeearum (Vraiislavim, 1844} 4^ 
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at present judge, very proper ior the purpose of making lines, ropes or cloths. 
It in many respects answers the description given of the Chinese mulberry 
paper by Captain Cook of which the inhabitants of Otaheite make their 
cloths. On trial we foiwid this bark would answer every temporary purpose 
of tying, but as it very soon rots when exposed to the weather It will not 
answer to be worked ’’ (Lieut. -Govr. King—31/3/1789— ’in Hist, Reo. N.S. W*. 
VoL ii., p. 617). 

L0KA2rTHACE.S. 

99. VISCUM ARTICULATUM, Bumb. f., FI. Ind. 311. {ViBcum 
distichumf Endl., Prod. Norf. 119). 

The joints are as much as IJin. across. It is very abundant 
on the Island, being very common on Balogkia lucida^ the Blood- 
wood. The only other native tree on which I observed it is 
Xanthoxylon Blackburnia^ but further search should be made. 
As regards introduced plants, it is common on Lemons and kills 
Peach trees. In fact it is a pest in orchards. 

8ANTALACBJ5. 

100. Exocarpus phyllanthoides, End!., Prod. Norf. 91. 

A manuscript in my possession states : — “ The Cherry-tree, the 
bark of which is used in tanning, is one of the most useful woods 
and is decreasing rapidly by being stripped of its bark and so left 
to perish.” 

Downing states, ‘‘ The Cherry-tree, a species of Exocarpus] the 
bark of the latter rich in tannin, has been used for leather- 
making.” 

The islanders now call it Isaac Wood,” after Isaac Quintal, 
from Pitcairn, who first pointed it out. 

We therefore have an instance of two sets of vernaculars, the 
Pre-Pitqairn and the Pitcairn. 

The largest tree I saw was 30 feet high and with a diameter 
of 1 foot, in the north-west part of the Island, near Mr. Keudairs. 

lUPHOEBUCBJE. 

101. Eophobbia obliqua, Endl., Prod. Norf. 144. 

** The rooky shore of this Island is accessible from the land, in some places, 
on the south-west. In a few of the valleys, near the sea, in this direction, 
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Ski^fikorhia ohliqwx^ a remarkable ebrub, forms oopsesi attainingi iwhen shaded 
by trees, to 16 feet in height, and 2 feet in cirotimferenoe’* (Baokhouse, 270}* 

I did not come across it* It has probably been much destroyed. 

102* E. OLAUCA, Forst., Prod* 208; Endl., Prod* Norf* 145* 
See also Hook., Hdbk. Fl.N*Z, p. 248. 

A neat shrub found by Mr. Boorman and myself on the beach 
at Bairs Bay. The leaves somewhat resemble those of an 
Oleander* 

103. Euphohuia Norfolkiana, Boissier in DC., Prod, xv, 110. 

**rn insula Norfolk (Backhouse t A, Cunn. in h. Kew. F. 

Bauer in h. Vindob. !). Euphorbia iannensiSf Spreng., Syst. iii. 791. 

An erect plant synonymous with Croton elutiotdfuf^ Forst., is 
stated by Boissier to occur on Norfolk Island. There is in ForSt. 
Prod, 521 a “ Euphorbia Norfolciie insula/* 

Prof. Tate {op, cit p. 217} says that E, Norfolkiana and jS*. 
tannenais are identical. I do not know on what authority. I 
did not collect the plant. 

104. E. Spaumarki, Boissier. —First recorded from the Island 
by Tate. I collected it also. 

105. Baloghia LUCI 0 A, End!., Prod, Norf. 143. 

A manuscript says : — 

** The Bloodwood {Croton mnguUfluia) is of litUe value except for firewood, 
but on an incision being mode in the bark, a fluid exudes which is used for 
staining furniture, marking the convicts' slops, etc., and It is a good tonic 
and astdngent. 

Allan Cunningham recorded this tree also from Phillip Island. 
It is the commonest tree for Vi$cum, The sap has been used as 
medicine as an astringent. 

106. Ex^aria Agaliocha, Linn., Endl., Prod. Norf. 142. 

I heard this small tree called “ Sapota ** by a resident. 

I do not doubt that this is the plant rrferred to by Hunter 
(p. 311) in the following passage : — 

. . the workmen indeed had been often blinded for four or fiiirs days 
ic^feiher by the white sap of a tree, which getting into their eyes, caused ameei 
eiKoruoiating pain for several days. ... One man was totally hBndM 
with it for want of making timely application to the surgeon.*’ 
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BBTICACEJE. 

^ 107. Malaisia T0RTU08A, Blanco. — Found in Lord Howe 

Island. Tate records it from Norfolk Island. 

108. CEtTis PANIOULATA, Planch. (8yn. Sotenoatigma panicu* 
latumy EndL, Prod. Norf. 42). — The “Whitewood** of the Island. 

109. PsEUDOMORUS Brunoniana, Bureau, var. pknduhna, 
(Syn. Morua pandulina^ F. Bauer, in EndL, Prod. Norf. 40). — 
The “Isaac Wood” of some people. See Exocar^)^^^ {aupra^ 
p. 7 15). But its most general name is “ Siah^s backlx>ne ” ( Josiah^a 
backbone, after Josiah Adams), in allusion to the pliability and 
toughness of its wood. 

1 10. Pbocris MONTANA, Steud. (Syn. Elatoatemma montanum, 
EndL. Prod. Norf. 39). 

111. Boehmbria australis, EndL, Prod. Noif. 38. 

112. Pabietabia DEB1LI8, Forst. Prod. 73. (Syn. Urtica 
dahiUa^ EndL, Prod. Norf, 37). 

h* Xonaeotylett* 

OBCHIDSE. 

113. Oberonia Titania, Lindl., Fol. Orch. Ober. 8 (Syn. 
TiUmia miniatay EndL, Prod. Norf, 31). — From Anson Bay. 

1 1 4. Obbbonu PALMicotA, F. v.M. — On the bark of trees. New 
lor the Island. 

115. Drkdkobium bbacuvpus, Reichb. f., Linnasa xli., 42, 1877. 
(Syn. Thdychiion hrachypusy EndL, Prod, Norf. 32). — Hare. 

116* Dbndeobidm maobopus, Benth. k Hook., Gen. PL iii. 500. 
(Syn. The^yKshiton maeropuay EndL, Prod, Norf. 32). — CJommon on 
Pines {Armimria) and other trees. 

117, BvlbopBiyllum aroyropus, Reichb. f., Linnsea, xlL, 42, 
1877. (Syn, Thelychiton argyropusy Endl., Prod, Norf. 32), — 
Originally recorded from Anson Bay. 

Sulbophyllum (sp. aff to B. exiguumy F.v.M,). 

118. Pheuatia limenophtlax, Reichb, t, Bonplandia, 1857, 
64 (partly); B.F1. vi, 290, (Syn. Plaocaure limanophylaXy Endl,, 

46 
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Prod. Norf. 70). — On the bark of trees. A small plant originally 
recorded from Anson Bay. 

119. Microtis porrxfolia, E.Br.— The only terrestrial orchid. 
Apparently new for the Island. Common at Bullock’s hut. 

AtfAETLLlD£J&. 

120. Crinum NORPOLKiANUM, A. Cunn. 

A. Cunn. MSS. (np.nov.) foliis margine leevibus, pedicelliR ovario parum 
longioribus, gtamlnibas laciniiH lanoeolatis dimidio brevioribuB, tilamenUs 
anthers 6- S-ies longioribuB. In wet ground, Mill or Arthur^a Vale. This 
species is near C. podunculatunij R.Br., but certainly distinct ” (A. Cunn, in 
Reward). 

It is in this locality to this day, 

LXLIACEJE. 

StnUax purpurata^ G. Forst., Prod. 373.--“ Sarsaparilla.” I 
believe I have this on good authority, but I cannot quote it, 

Smilax glycyphylla^ 8m. — In Tate’s list. I doubt it. 

121. Ruipooonum dubium, Endl., Prod. Norf. 69. 

122. Gbitonoplesium oymosum, A. Cunn., Endl, Prod. Norf. 

68 . 

There has been considerable confusion with the synonymy of 
the Cordylinen^ as will appear from the following : — 

123. Cordylinb obtkcta, J. G. Baker, Journ. Linn. Soc. Bot. 

xiv., 543. (Syn. ifaiteri, Hook, f., Gard. Chron. 1660, 

792; Mueller, Second Census, 197). 

Cordyline auttralis, Endl, Prod, Norf, 29 (Bauer, III 176-7, 
207 and Hegel, Gartenfl. t. 4.50, according to J, G. Baker). 

The name Cordyline nutane^ A, Cunn., under which it commonly 
occurs in Australian gardens, should apparently be Cordyline 
nutans^ Hort. 

Dracmna ohtecta, Graham, Edin. Phil Journ, 1827, 176; 
Dracmna au$trali$^ Hook., Bot. Mag. t. 2836, non Forster; Xyracana 
nutans, A. Cunn. MSS, 

Not only has there been much confusion in regard to the 
synonymy of this species, but also in regard to its native country* 
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Mr. J. G. Baker, who first cleared up the matter,^ correctly gives 
the locality Insula Norfolk (sed non Nova Zelandia nec Nova 
Hollandia ut auctores dicunt)/’ 

The Islanders call it ** Rau<ti ** or Palm, this being the usual 
name for a Dracmna, 

. . . a Norfolk Island Bread-fruit, CoroZyfhie aiottrcUu, 2 feet 9 

inches. The last sometimea attains 20 feet in height (I have seen it higher. 
— it branches from within a few feet of the ground, and forms 
several heads, with fiagdike leaves, and long, branched spikes of greeniah, 
star flowers, succeeded by whitish, or bluish -purple berries, that are eaten by 
pnrrota. It often forma a atriking object, where a woody valley runs out into 
grass, growing at the extreme margin of the wood^’ (Backhouse, 271). 

In a manuscript in my possession, and also in Downing (op. rif.), 
it is referred to as Charlwoodiaf ansiralia, 

124. CoRDYUNK TKKMINALI8, Kunth, var. cannce/olia, J. G. 
Baker, op. cit^ p. 541 : C. cannm/oliat R.Br, 

**6'ordy/f«e canrurfolia^ R.Br., Prod. v. 1., p. 280. On the dry grassy 
Bides of the hills immediately above the military officers’ gardens ” (A. Gunn, 
iu Reward). 

On Norfolk Island it is known as the Pitcairn or Home 
Rau4i '* (“ home ” being the wort! for Pitcairn amongst the Pit- 
oairn Islanders and their descendants). 

According to Allan Cunningham it was apparently not scarce 
on the Island in 1830, Although I made careful search, I found 
only one plant of it (it certainly is rare), and that was in a 
garden at SteeFs Point. I was distinctly told that the Pitcairners 
brought this plant to Norfolk Island, and my informant reminded 
me that the sweet root was formerly used in Pitcairn to prepare 
an ardent spirit In the face of Cunningham’s statement I, 
of course, admit it as a Norfolk Island indigene, but it 
would appear to have been exterminated, perhaps because the 
convicts turned it into a curse, as the Pitcairners did at an early 


* “BevUion of the Genera and Species of Asparagaceae.” Journ. Linn. 
$00. Boi. xiv, 643. 

+ SweeVg CAorfioocdia; see his Flora Australaalca, 1 18. HU Chxirlwoodia 
figured there, is out Cordyline efric/a, Endl. 
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period of their history. The Pitcairners broug^ht this plant to 
Norfolk Island in a box, as indeed they did many others, and I 
believe my informant is quite correct in this respect, as his wife 
is a native of Pitcairn, and the circumstances are quite clear to 
him. 

125. Phokmiom trnax, Forst., EndL, Prod.Norf. 65. 

This, next to the Araucaria exceUa^ useful for spars, is the 
plant considered by Governor Phillip and the Home authorities 
to be the most important economic plant on Norfolk Island, as 
the provision of cordage for H.M, Navy was a most important 
matter. 

Following are Lieut.-Govr. King’s instructions in regard to 
this plant : — 

**you are immediately to proceed to the cultivation of the flax plant, 
which you will find growing spontaneously on the Island.'^ (Hist. Eeo. 
N.S.W. Vol. i. pt, 2, 130). 

King replied {ib* 126) that the cultivation would be attended 
to when people could be sent to clear the ground. 

We found our road must be down ye hill, which is perpendicular and 
quite full of a large kind of iris, which was a providential circumstance for 
us, as they served us to hold by when we were all falling, and bod they not 
presented themselves, we must have fell down a depth of 90 feet." (Lieut.- 
OovT. King, In March, 1788, in Hist. Kec, N.S.W. Vol. ii, p, 552.) 

Its natural habitat on the Island is the sides of steep banks or 
cliffs. Under date I7th of the same month (they had only just 
arrived on the Island), he states, (i6. p. 557) ; — 

**ThiB day 1 discovered that ye fiax-plant, which Capt. Cook takes noUoe 
of, is no other than that plant which X have hitherto called ye larger kind of 
iris, with which ye Isle abounds, but it in no manner resembles ye flax of 
Borope, its appearance being more like flags. A bundle of It was tied up 
and put into a pool of water to soak intending to txy it after ye Kuropean 
method of preparing ye flax." 

Following was the first attempt to manufacture it : — 

*' On the 29th 1 found that 30 bundles of flax, put into soak in October, 
was sufficiently rotted to pass it thro' the hackle; broke off 4 men to dean 
It. ... 1 mean to let it stay 3 days longer in the water, and to make 
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the women it in running water, and afterwards dry it, and then pass it 
thro’ the haokloe (Jfr., p. 261). 

The Lieut. -Govr. introduced two New Zealanders to teach the 
prisoners how to extract the fibre from the flax, but their process 
was found to be so tedious that it was abandoned. 

120. DiANKLtA IWTBBH»DIA, Endl., Prod. Norf. 66. — Recorded 
from Anson Bay. 

COMKELTVACBiE. 

127. CoMMBLYNA OYANKA, R.Br. Prod. V. 1, 269. — Recorded 
by A. Cunningham from “near the settlement.” Known as 
“Forget-me-not” by the Islanders. Found also by him on 
Phillip Island. 

PALXiB. 

128. Rhophalostylib Baukri, H. Wendl. and Drude, Bot. 
Zeit XXXV. (1877) 63. (Syti. Kentia Baiierif Seem., FI. Vit. 
269 : Areca eapida^ EndL, Prod. Norf. 64, non Solander ex 
Forst.). 

Hooker (Hbk. N.Z. FL, 288) points out that $apida and 
Bamri are closely allied, but that the latter is a larger plant. 
While this plant is supposed to be peculiar to Norfolk Island and 
Chatham Island (N.Z.), Mr. 1. Robinson informs me that it also 
occurs on Sunday Island, in the same latitude, a statement that 
might be borne in mind by any botanist or collector visiting the 
latter Island. 

The Norfolk Islanders call this palm “Nikau,” which is the 
New Zealand name for M, sapida, and which has probably been 
borrowed from New Zealand. 

The midribs are used for brooms, and there is some illicit 
felling of the palms for this purpose, which should be prohibited. 
The following interesting account of the palm is by Backhouse ; 
and here I may mention that Backhouse^s descriptions of the flora, 
usually entirely accurate, are particularly valuable inasmuch as 
the vegetation has been so much interfered with since his day: — 

“In the woody gullies the Norfolk Island Cabbage-tree, Areca aapuiat 
abounds. It is a handsome palm, with a trunk about twenty feet in height, 
and from one and a half to two feet in oiroumferenoe, green and smooth, 



722 THE FLORA OP NORFOLK ISLAND, 

with annular soars, left by the fallen leaves. The leaves or fronds form a 
princely crest at the top of ibis elegant column; they are pectinate, or formed 
Hke a feather, and are sometimes nineteen feet in length; they vary from 
nine to fifteen in number. The apex of the trunk is enclosed in the sheath- 
ing bases of the leaf-stalks, along with the flower buds, and young leaves* 
When the leaves fall they discover double compressed sheaths, pointed at the 
upper extremity, whioh split open indiscriminately, on the upper or under 
side, and fall off, leaving a branohed spadix, or flower-stem, which is the 
colour of ivory, and attached by a broad base to the trunk. The flowers are 
produced upon this spadix; they are very small, and are succeeded by round 
seeds, red externally, but white, and as hard as horn, internally. As the 
seeds advance towards maturity, the spadix becomes green. The young, 
unfolded leaves of the Cabbage- tree, rise perpendicularly, in the centre of the 
crest. In this state they are used for making brooms; those still unprotruded 
and remaining enclosed within the sheaths of the older leaves, form a white 
mass, as thick as a man’s arm; they are eaten raw, boiled, or pickled. In a 
raw state, they taste like a nut, and boiled they resemble artichoke bottoms. 
The seeds furnish food for the Wood -quest, a large species of pigeon 
(Backhouse, 264). 

FAHDANIUE. 

Pandanm Moorei^ F.v.M., in Tato'a List, — There is no Pan- 
danuif on the Island, and the mistake has probably arisen through 
assuining that the name “Screw Pine,^’ freely used, refers to a 
Pandanm, P. Moorei^ F, v.M., recorded originally from Lord Howe 
Island, has no separate existence. I have dealt with the matter 
at some length — these Proceedings, 1898, p, HI. 

129. FiiKYCiNETiA Baueriaka, Endl., Prod. Norf. 63.—“ Screw 
Pine ” of the islanders ; called also “ Palm '' and “ Palm Lily.” 
Folbwing is Backhouse’s account of this plant. The base of 
the fructification is eaten and is described to me as tasting like a 
banana. 

“ One of the remarkable vegetable productions of this island is Frtycinttia 
Bawriana^ or the X. 1. Grass Tree. ... Its stem is marked by rings, 
where the old leaves have fallen off, and is an inch and a half in diameter; 
it lies on the ground, or climbs like Ivy, or winds round the trunks of trees. 
The branches are crowned with oreste of broad, sedgedike leaves. From the 
centre of these arise clusters of three or four oblong, red, pulpy fruit, four 
inches in length, and as much in ciroumferenoe. When the plant is in 
flower the centre leaves are scarlet, giving a splendid appearance to the 
plant, which sometimes is seen twining round the trunk of the prindefy Tree* 
fern “ (Backhouse, 266). 
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TYFHACSJB. 

130. Typha ANousTiFOLiA, LiiiD., var. Bbownu, Kronfeld, 
Verb. Zool.-Bot. Ges. Wien, xxxix. 152 (1889). (Syn. T. laiifolia,, 
Forst, Prod. 64 ; T. angustifolia, R.Br., P. Graebner, Typhaceee 
(Da« Pflanzenreioh, p. 13.) — “Swampy ground, Arthur’s Vale” 
(A. Cunn.). It still occurs in the same place. 

A&OXDXJfi. 

T was informed that there is an edible and a non -edible 
(“ bastard”) Taro on the Island. I presume the latter refers to 
Colocaaia macrorrhizaf which is a likely inhabitant, though I did 
not notice it. 

131. CoLocASiA ANTIQUORUM, Schott. — “ Taro.” I do not doubt 
that the following extracts refer to this species. I saw it 
abundant!}" present at the place indicated by Lieut. -Govr. King 
in 1788. I quote the passage, as it is very important to arrive at 
precision in regaiti to the indigenous vegetation, especially where, 
as in the case of Norfolk Island, such vegetation has been so 
much interfered with : — 

“ On ye 27th I discovered a great quantity of plantane trees/ which grow 
close to the stream of fresh water which runs through the valley, which is in 
this part of it dry, axtd not swampy as it is opposite the hill on which the 
settlement is and below it. The valley is also very wide and bordered by 
some small hills, which are as thickly covered with wood as any other part 
of ye island. . . . The plantane trees grow close to the water, and are 

so thick that they chonk each other, besides the very great quantity of other 
small aquatic shrubs, and the bear-blnd with which they are interlaced must 
necessarily retard their perfection. 1, therefore, as soon as a man can be 
spared, intend clearing a spot round them, and transplanting some of ye 
suckers into iryer ground (Lieut. -Govr. King, 27th April, 1788, Hist. Rec. 
of N.S.W,, Vol. ii.,, p, 666), 

And again, under date 16th May, 1788 - 

Broke two men off from clearing away on the N.E. side of ye hill to 
assist Mr. Altree in removing his things to the plantane plantation, where I 


* Plantain does not here refer to a ifieea. The use of the word * **tree ” 

amongst old writers in the sense of “ plant ” is common enough. We still 
use the term “rose-tree frequently. Vide Afuea, infra, p. 754. 
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have ordered him to reside, in order to take care of thoae treefl, and cultivate 
the adjoining grounda which may be cleared awaj in a short time ** (Op. citf 
p. 570). 

And on 3rd June : — 

“Twelve plantane suckers were transplanted from ye rivulet into the 
plantation. I also sent there the banana trees as well as the lime* trees 
which I brought with me, not doubting but they will thrive {Op. ciL , p. 575), 

See al»o Hunter (pp. 30G and 308), founded on King's notes : — 

» . . there is a fine valley in whicli a number of plantain or 

banana trees were found on the 5th” (April, 1788); and Order 
]So. viii. (for the Good Government of the Island, promulgated at 
the same time): — “No person is to cut down or destroy any 
banana tree.” The colony was then but a few weeks old, and 
I think that King was mistaken in referring the plants to tlie 
Plantain or Banana (Musa). 

CTFKEACEiB. 

132. CvpBJRUS H^MATODBs, Endl., Prod, Norf. 59. — Used for 
basket-making. Some of the women make very neat baskets from 
the leaves. 

Cyperus lucidus, R.Br, — I have a note of this name, but no 
specitnens. The matter should be further enquired into. 

133. C. R0T0NDU8, Linn.— New for the Island. Perhaps an 
introduction. 

134. C. coNOKSTua, Vahl,— New for the Island. 

135. Kyllingia monocbphala, Kottb.— New for the Island. 

136. Hblbocharis acuta, R.Br.— Very variable in size and 
robustness. New for the Island. 

137. SqiKPUS NODOsus, Rottb. (Ficinia guttata ^ Endl., Prod, 
Norf. 61). — Six to 8 feet high. 

138. SciRPOs iNUNDATua, Spreng. {Isofepsis compersaf Nees, 
Endl., Prod. Norf. 60). 

139. SciRPOS LACUSTRI8, Linn. — New for the Island. 


' * CUruSt not Tilia, 
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140. 8. RiPARius, Spreng. — New for the Island. 

141. Bcikpub mabitimus, Linn.— I obtained this at the Water 
Mill Dam and other places. Dr. Metcalfe informs me that it was 
originally collected by his son, and that the late Prof. Kirk of 
Wellington, N.Z,, named it, but I cannot find any record of 
publication. 

142. Carkx Nebsiaka, Endl., Prod. Norf. 62. 

143. Carbx ixvKBSA, R.Br. — New for the Island. 

GEAXXKEiS. 

There are, likewise, great plenty of cabbage trees, but not a single blade 
of grass has been seen on the island, the pigeons, sheep, and goats eating 
the leaves of the shrubs and of particular trees, with which they grow very 
fat.*’ (Governor Phillip [Sept., 1783], doubtless based on Lieut. Govr. 
King’s Beport, Hist. Bee. N.8. W.. Vol. i., Pt, 2, p. 187.) 

It is not easy to understand the statement as to “ not a single 
blade of grass.” The trees and shrubs were very much more 
abundant than at present, but the Island had at that time been 
imperfectly explored, and is to be taken simply as a general 
statement. Perhaps there had been a partial drought. Follow- 
ing appear to be the indigenous species ; — 

144. Panioum norfolkianum, Nees, Endl., Prod. Norf. 52. 

145. P. KFF 08 UM, E.Br. 

146. P. CKUS-OALLi, Linn., Endl., Prod, Norf. 51, 

147. P. 8ANGUINALE, Linu., var. ciliatum (P. ciliarej Retz.). 

148. PASPAtUMi scRomouhATUM, Linn. 

149. Oplismbsus compositus, Beauv., Endl., Prod. Norf. 64.— 
Forming dense mats in the forests. 

150. 0. UNDULATIFOUUS, Beauv. (Syn. 0. oiruultnf, Kunth, 
Endl., Prod, Norf. 53, and D. eetariue, R. et Sch.) 

151. Andbopogow bepbactos, R.Br. 

152. A. AFFiNis, R.Br. — A very faint pit on the outer glume. 

163. MlCHOtAilNA ST1POIDB8, R.Br. 

154. Echtnopogon ovatos, Beauv. 
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155* Sporobolus indigos, R.Br. — Recorded by Tate. 

156. Drvboxia Fobstkri, Kunth. [Agro$lis For^teri, Roem. et 
Schult. : A. Solandri^ F.v.M., a name against which Bentham, 
B.Fl. vii. 579, protests). 

157. Dichelaohnb sciurka, Hook. f. {D. montanay EndL, Prod. 
Norf. 56). 

158. Dichblachnk crinita, Hook. f. 

See B.FL vii. 575, where it would appear that there is some 
doubt as to the identihcation of Z>. montana with aciurea. If 
they are identical, then Endlicher^s, or an earlier name of Kunth's, 
must stand. 

159. Cynodon dactylon, Linn. — Everywhere. 

160. Agropyron scabrgm, Beauv. {Triticum acabrumy R.Br., 
EndL, Prod. Norf. 57). 

161. Tbiticgm Kingianum, EndL, Prod. Norf, 58.— Found in 
Phillip Island. 

Of the above, Nos. 145, 147, 148, 151, 152, 153, 154, 156, 158, 
and 159 appear to be new records for the Island. 

ii. Gymnospermac. 

C0N1F£B£. 

1. Araucaria excklsa, R.Br., EndL, Prod. Norf. 76 {Cupreaaua 
columnaria^ Forst.*). 

For list of synonyms, see Endlicher ; also Hooker in London 
Journ. Bot. ii. 500 (1843), which contains a useful account of the 
tree. 

This tree was originally observed by Cook (op. cit) when he 
discovered the island; in fact no one, even now, can fail to see it, 
either from sea or land. 


* OupruatiB ccl%mnaTia, Forst., Prod. 351 “ Folils Imbricatis subulatU 
suloatis, strobilis oylindriols elongatis, F. Nova Caledonia et Norfolkoka 

inaula.** 
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As regards its size, the reports of the early residents are 
important, particularly as they were mostly taken from actual 
measurements of felled trees. 

Lieut.-Govr. King wrote in March, 1788: — 

** The pines, which are very numerous, are of an incredible growth, one 
of them which had been blown down or fell by age measured 140 feet, and 
several others which we measured were 27 feet in circumference; they grow 
quite straight, and not an exuberance of any kind whatever on them from 
ye top to the bottom’^ (Hist. Rac. N.S.W., Voi. ii., p. 561). 

Under date 17th March he wrote : — 

** Felled a pine near it to saw into planks and scantling; its length is 115 
feet and 2 ft. 3 in. diameter about breast bigh.^* . . . I believe the 

wood is nearly as light as the best Korway masts, and grows to a most 
extraordinary size, some of the trees measuring from one hundred and sixty 
to one hundred and eighty feet without a branch " (/6., p. 551). 

The remains of two Pines, which were noted for their magnitude, and 
were blown down in a storm, were lying by the side of the road. These wore 
called * The Sisters they were nearly 200 feet in height ’’ (Backhouse, 258). 

** On the northern ascent of Mt. Pitt a pine was measured 29} feet in 
circumference at 4 feet up *’ (Backhouse, 271). 

** We measured a Norfolk Island pine, twenty-three feet, and another 
twenty-seven feet, in circumference. 8ome of them are nearly two hundred 
feet high (/6. p, 264). 

Dr. Metcalfe informe me that the largest tree he has measured 
or heard of had a girth of 37 feet. 

The following notes from Baokhouse*s botanical MSS. are 
quoted by Hooker 

** This stately tree is similar in figure to the Norway Spruce; but its 
branches are in more distant whorls, and usually about five in a whorl. 
The young lateral branohlets are deciduous, or, at least, they fall ofi in great 
numbers. The two Ups of the scales of the oona become united and form a 
ligneous covering to the seeds; external to this is a fieshy, terebinthaoeous 
coat, containing a milky resinous juice; the cone resembles a globular pine 
apple In form, and baa the scales deciduous. Large quantities of resin, like 
frankincense, are exuded from incisions in the bark. The timber is useful 
lor inside work, but soon perishes when exposed to the weather, eapeoialiy 
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as posts in the ground. knots* termed by the larger limbs of old trees 
which lose in some measure their regularity of form, are close-grained, and 
a0ord handsome material for turning and inlaying” (l^ondon Journ, of 
Bot, ii. 500 601 (1848). 

Backhouse went on to say that the grubs of the pine afforded 
food on Norfolk, Phillip and Nepean Islands to the now extinct 
parrot with long mandibles {Neator), 

A manuscript in my possession says : — 

'* The Norfolk Island Pine {Altingia rarcc^wi) is seen 100 feet above the 
other forest trees, and resembles the Norway Spruce, but its tiers are more 
distant. Fences made of this timber seldom stand 3 years. It is generally 
used for building purposes, flooring, partitions, etc. ; and when kept dry and 
not exposed to the weather, it is more durable. The Fine (Araucaria 
exrdtia) is also used tor the same purposes, and is of precisely the same 
quality, but not so lofty as the former.” 

This alleges that there are two kinds of Pines on the Island. 
That there are two kinds is believed by a number of people in 
Australia also, but I could obtain no evidence of a second Pine 
— not even a slight variety of the normal species. 

This ilmncfltria bears seeds usually every third year, and there is 
considerable commerce in them. Although Pines have been 
recklessly cut down for settlement, and for other reasons, they 
are abundant still; yet the Islanders have found it necessary to 
prohibit the felling of them on unalienated land except under 
close restrictions. The Pine is still planted a little on the Island, 
but the most notable instance is that of the noble avenue from 
Longridge to the Melanesian Mission and Orange Yale planted 
about 80 years ago. It is miles long. Although I saw pines 
perhaps taller than those of the same species in the Botanic 
Gardens, Sydney, yet I saw none so large and symmetrical as the 
latter. 

This timber is the one alone used for shingles on the Island. 
Heart shingles last 20 years, and ordinary ones from 10 to 12 
years. 

*Tbe»e pine knots were used by Mr. M. V. Murphy, Government Sorvsycr, 
for pegs, whenever available. Collins (2nd ed. p. 125) speaks of the peop^ 

using the knots of the pine tree, ** split and made into small hunmes, as 
toohes.” 
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B. CRYPTOGAMS. 

L Pteridofhvta. 

PilicinsB* 

Tho clasBification of the ferns is still in a somewhat unsettled 
condition. In the following pages, I have followed, as far as I 
could, tho arrangement that Mr. Betche and I propose to follow 
in our forthcoming Census of the Plants of New South Wales. 

I have drawn attention to some points that require clearing 
up. lu some cases, in translating names to their now accepted 
equivalents, it has occurred to me that the finds require con- 
firmation. 

HYimrOPHtltACIiE. 

1. HYMSKOPHYLtOM MULTIPIDUM, Swartz. — The ubiquitous H. 
tunbridpense does not appear to have been found on the Island. 

2. Tbichomanes APiiFoniUM, Presl. {2\ BaueHanum, End!., 
Prod. Norf. 50). 

*‘Tbe Peperoiuias grow also on moist rocks, on the dark sides of which 
Trichomanes Bmterianuinf a membranaceous fern, Of great beauty, forms 
ttttis exceeding a foot in height ** (Backhouse, 267). 

8, Trichomanes humile, Forst., Endl, Prod. Norf. 49. 

POLTFODIACSJG. 

4. Vittaeia elongata, Swartz (F. rigwfa, Kaulf., Endl., Prod. 
Norf. 35. — On tree-fern stumps; is possibly a variety of the type). 

5. PotYPODitJM TBNKLLUM, Forst, {ArthropUria tenella, J. Sm.: 
P, UfuUutn in Endl., Prod. Norf. 18). 

Diels (Pflanzenfamilien) separates Arthropteria from Poly po- 
dium on account of the articulate pinnae. 

6. PotYPODiUM SERPENS, Forst. {Niphoholua TupeBirii, Kaulf. : 
JT. wrpena, End]., Prod. Norf. 21). 

wrpsns,Endl, seems to be synonymous with Poly- 
podium Berpam^ Forst., though JfiphoholuB rupaa^U is the only 
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Niphoholu8 given as synonymous by Hooker k Baker and 
Bentham.* 

‘‘ Nijphoholm serptn* and Polypodimn ioiellumt two climbing ferns, ascend 
the trunks of the trees* in the northern portion of the Island ’’ (Backhouse, 
^271). 

7. PoLYPOPiUM CONFLUEN8, B.Fl, vii. iP. glahrum^ 

Mett., Christ; P, acrosHcIwides^ Sieb., non Forst.: Nip^hobolut 
confluens, R.Br., Nat. Pfl. Fam.). 

Apparently not previously recorded from the Island, unless the 
following, which I cannot find in any list of synonyms, is the 
fern in question ; — 

** Drymoglotsujn camo$tm, J. Bna., Journ. Bot. v. 4, p, 66. Niphobolu$ 
mmoMuSi Bluine* FL Jav. t. 19? On rocks” (A. Cunn., in Howard). 

8. PoLt PODIUM ACR06TICH0IDK8, Forst. (2^iphoholu8 acro$tu 
ehoides^ Bedd.) — Recorded by Mueller in Carneys List 

9. Polypodium pustulatum, Forst. (Syn. P. BUlardi^ri^ 
R.Br., Endl., Prod. Norf. 19 ; P. Bcmdem^ Forst.). 

Hooker k Baker (in 8ynops. Filic.) give P. Forst, 

and P. Billiardieriy R.Br., as distinct species; while Bentham 
(B.Fl. vii.) and Christ unite them. P. Bcandem^ Forst, is P. 
pustulatum^ Forst., according to Christ (Farnkrauter der Erde). 

Our herbarium material from Norfolk Island consists of only 
one species, viz., P. puBtulaiumf Forst. 

10. POLYPODIUM PHYMATODBS, Linn. 

Polypodium phymatodet^ Drynaria vui^an^ J. Sm., Joum. Bot. v. 4, 
p. 61; liinn., Mant. p. 306; Schk. Crypt, t. 9. On decayed timber in damp 
woods ” (A. Cunn., In Howard). 

11. Phkgoptkris punctata, (Thunb.) Bedd. {Polypodium 
Tugosulumi Labill, Endl., Prod, Norf. 20 : Polypodium punota- 
tum^ Thunb., B.Fl. vii. 764: Nepkrodium punctatum^ Diels ?). — 
Both Christ and Diels separate Polypodium punctaium from 
Polyp odium on account of the totally different habit and vena 


* Diels (Ffianzenfamlllen) separates Nipkoholut from Polypodium^ 
Bentham, Hooker, Baker and Christ unite it with Polypodium* 
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tion. Christ united all the Aspidiumdike ferns without indusium 
under the genus Phegopteris) while Diels places them under 
various genera chiefly according to the venation. 

12. Apiantum affine, Willd., Endl., Prod. Norf. 44. 

13. Apiantum HispiDUiiUM, Swartz. (A. pubescens, Schk., 
End!., Prod. Norf. 43). 

14. Apiantum diaphanum, Blume.— I cannot find that this 
has been previously recorded from the Island. 

15. Chbiuanthbstenuifouia, Swartz, var.SlEBEKi. (C. Sieheri, 
Kunze), 

C. tenuifolia^ recorded by Mueller (Journ. Bot. xxii. 290), 
C. Sieh^^riy Kunze, and C. tenuifoUa^ Swartz, are distinct species 
in Hooker and Baker’s Synops. Filic., but are united in B.Fl, vii. 
Christ ignores C. SiebarL 

C. arboreMceu$f Sw., Endl, Prod. Norf. 45, and C, dickson- 
ioide$t Endl, Prod Norf. 46, I cannot trace anywhere else. 
Judging from the descriptions, they both appear to bo (7. tenui^ 
folia, 

16. Nothochuakna distans, R.Br., Prod. 146, 1810. (Syn. 
ChfAlanthes distana^ A.Br.).- — Recorded as Cheilantliea from the 
Island in B.Fl vii. 774, 

Christ and Diels (in Nat. Pfl. Fam.) both spell the genus 
Nothocldaana^ and separate it from Cheilanthea, In New South 
Wales we have Chailanihea tanuifolia^ also Notkochlama diatam 
and velha. 

The chief distinction between the genera is : — 

Oheilanihaa — Veins distinctly thickened at the end. Margin 
of the fronds recurved. 

NothocHanna — Veins scarcely thickened at the end. Margin of 
the fronds scarcely recurved. 

17. PanuBA ROTTUNPIFOUIA, Hook. (Pteria toiunvdifdia^ Forst.) 
— Recorded in B.Fl. vii. 730, as Pieria. 

18. Ptbbis tbrmula, R.Br. {Pteria argiUay F.v.M., not Ait.). — 
Mueller united it erroneously with the European P, arguia^ Ait, 
which it closely resembles. Recorded in B.PI. vii. 731, 
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Pteris tr^mula, B.Br., var, Kingiana, Hook, and Baker, Synops. 
Fil. p. 161. (P. Bauerianay Endl., Prod. Norf. 40), 

P. Bauerianay Endi, Prod, Norf, 37, appears to be a form of 
P. iremula* 

10, Pteris aquilina, Linn., var. esculknta. (P, eB<3vlen(a, 
Porst., EndL, Prod. Norf. 36 : Fteridium aquilinuniy Kuntze)*— 
PUria aquilina is separated in the Nat. Pfl. Fam. from the 
genus PterUy as FttridiurUy on account of its double ind us ium. 

20. Pteris quadruorita, Betz. — P. TrcUtinickianay Endl,, 
Prod. Norf, 42, and P, Zahlbrucknerianay End)., Prod. Norf. 41, 
both appear, from the descriptions, to be P. quadriauritay but I 
am doubtful. P. quadriawita is a new record for the Island. 

21. Pteris incisa, Thunb. {IliatiopUrU inctsa, Thunb., Agardh). 
Recorded by Mueller in Game's list. Perhaps P. Bruntmianay 
Endl., Prod. Norf. 38, is the species. 

-,22. Pteris maroinata, Borz.-*- Recorded by Mueller (Joum. 
Bot. xxii. 290). 

23. Pteris oohans, Forsfc., Endl, Prod, Norf. 39. 

A8PI0BHUC1USB. 

24. Blechncm^ discolorum, Porst. {Lomaria dwofor,WilId.) — 
This species does not appear to have been previously recorded, 

25. Bleohndm lanceolatum, Spreng. {Lomaria lane^Uday 

Sprung. ; Stegania lanceolatay Endl., Prod. Norf. 34). 

Perhaps this and the following are identical, or P. Worfolh* 
iaaum with acuminaium* 

Blechnum Norfolkianumy Hew. 

** Lomaria nor/olfciana, Hew. (nov.isp.) {Stegania^ A. Cunn. MSS.), Iron- 
dibus glabrls lanoeoiatU pinnatifidis, laolniU sterilibnssubfaloatUaoumlnatU 
Integris apioesabdentatie ; Indxnis semlorbioalaribus^fertilibusangustloribtis: 
Vrons sterilis blpedalis glabra. Pinna 3^4 poUioaraa On the margizui of 
water eourses in shady ravines.’’ 


* Lomafia 1$ merged In Piec^num by both Christ (Fanikdlater) gaoA Blela 
(Pdanaentamilien), 
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** This fern, whioh 1 apprehend is the same that Endlloher has taken up 
as Stegania lan^eotata^ K.Br., is very distinct from the Van Dteman's Land 
plant, resembling considerably more tamaria acuminata, Desv., a native of 
the Mauritius, bat that fern has not the semi -orbicular lacinisBof the Norfolk 
Island plant (Heward’s ** Biographical Sketch of Allan Cunningham ”), 

It seems strange that this name is ignored by all modern 
pteridologists. 

26. Blkchnum acuminatum, J, G. Baker. (Lomaria a&timmata, 
Baker), Hook, and Baker, Syn. Filic, 481. — Intermediate between 
B, attmuata and B. lanceolata. 

27. Doodia A8PKRA, R.Br, 

28. Doodia media, R.Br., var. Kunthiana (2>. Kunthiana^ 
Gaud., Endl., Prod. Norf. 33). 

29. Doodia caudata, R.Br. ( IToodwarcfta caudata^ Cav. : i). 
eaudata^ in Endl., Prod. Norf. 32). — In Hooker and Baker's Syn. 
FiUc. the following species and varieties of Doodia are given : — 

D. aBpera, R.Br., D. media, R.Br,, D. media, var. A'^nfAtano, 
D. eaudaia, R.Br. 

Bentham considers D. a9pera and caudata as good species, but 
reduces D. media to a var. of D. cattdaia, 

Christ considers media and caudata as good species, butDoodta 
aspera, the most common of all, he does not mention. Engler 
and Prantl agree with Hooker and Baker, so I propose to follow 
the Synops. Filic. 

30. Abplbnium nidus, Linn., Endl., Prod. Norf. 26. 

31. AsPtsariUM Robinbonii, F.v.M., Journ. Bot. xxii. 289. In 
Journ. Bot* xxiii, 353, he says : — 

** While offering these remarks on a long mlsanderstood plant of Norfolk 
isklld, it may not be out of place to note that the great fern investigator, 
hDr. J« O. Bato, refers to AtpletUum Rohimonii as the doubtful recorded 
vark^ of A. of Hooker's Spec. FUioum, ill 33, the origin of 

which had remained for very many years obscure; this particular fern, now 
ehowtt to be a native of Norfolk Island, is evidently not identical with 
Blame's A. eqmmuhtum of Java, Borneo and the Philippine Islands, but 
probably endemic to the far-isolated oceanic spot os a remnant of a bygone 
vegetation, where indeed It is now nearly extinct, as trading horticulturists 

47 
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have carried away three of the only five individual plants known from various 
spots of the island. Mr. Robinson writes concerning this fern, that in habit 
it is not unlike A, so far that four fronds gathered from one plant 

could scarcely be missed, and that all fronds appeared fructified, yet it ahows 
no inclination for natural dispersion: specimens lately received exhibit the 
spikes semiierete and channelled, and the apex of the frond acute.” 

For a note on the supposed occurrence of this fern in Lord 
Howe Island, see these Proceedings* 1808, p. 146. 

32. Asplrnom OBTU8ATUM* Forst var. oifformr. (A. difformey 
R.Br., Endl, Prod. Norf. 28 : A, marimimy F.v.M. not Linn.). 

According to Hooker Baker (Synops. Filic. 207) and Christ 
(p, 197), this variety is a form of the species with the pinnse cut 
nearly down to the rhachis. 

“On the rocks of the south coast, A$pUfHum dtff'orme, a fern resembling 
the Sea Spleenwort, A/^plenium marinum, of England* is found. At a short 
distance from the shore, its leaves become more divided, and in the woods, 
in the interior of the Island, they are separated into such narrow segments 
that the lines of (rucU6oatlon are thrown upon their margins. It then 
becomes C(enopteru odontite$. But every possible gradation is to be met 
with between this state and that in which it grows on rocks washed by the 
sea ” (Backhouse, p.267). 

Backhouae^s descriptioai of the coast form and the form of the 
interior does not agree wdth Hooker, Baker and Christas opinion 
that A. dffforme, R.Br., is a form of A. ohtu$alum. 

33. Asplenium DIVER8IFOLIUM, A. Cunn., Endl., Prod. Norf, 29 
(A. dimorphumy Kunze). — On stems of tree-ferns (Endlicher). 

34. Asplbnium falcatcm, Lam. (not Swartz, as in Endl, 
Prod. Norf. 27). 

Asplenium falcatuniy Lam. vwr.caudatum {A.caudatumy Forst). 

A*falcatumy Lam., and A. caudatuniy Forst., are kept distinct 
by Hooker and Baker, and also by Christ; Bentliam united ^em. 
They are certainly not synonymous; the question is whether A, 
caudnium is a variety of A. folmtumy or whether they are distinct 
species. 

35. Diplaziuu *fAPONiCDH, Thunb. (Asplenium japonieumy 
Thunb.). 
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Engler and Prantl, also Christy constitute the section Diplazium 
of A$phnium as a separate genus. As Aaplmium^ Mueller (Game’s 
list) records it from Norfolk Island, 

36. Athybium umbbosum, Presl. {AapUnium umbroBum, J, Sm.: 
AUantodia ausindii^ R.Br., in Endl., Prod. Norf. 31 : AapUnium 
australe^ Brack.). 

Athyrium umhronum^ Presl., var. aBBlmile^ Hook, and Baker, 
Synops. Filio. {A»plenium msiniilet Endl.i Prod. Norf. 30). 

Christ, also Engler and Prantl, separate Athyrium from 
Aaplmium. A. Cunningham in Howard has the note Aaphninm 
oBBimiU^ End!., Prod. p. 10, is Allantodia australiBy R.Br.” But. 
according to Synops. Filic. p. 229, Allantodia, R.Br., is synony- 
mous with Aaplenium umhroBum, J, Sm., and not with its var. 
aBBimiU* 

37. Athyrium bkkvisorum, Wall.,* {AapUnium breviaorum, 
Wall, Synops. Filic. p. 228). — This appears to be a new repord 
ior the Island. 

ASPIDUCEJB. 

38. Aspidium parasitioum, Mett. {Polypodium paraailicum, 
Linn. : Nephrodium paraaiticum (Linn.), Baker: Nephrodium 
molla, R.Br. :t Aepidium molle^ Swartz). 

Christ and Diels agree ihakt paraaiticum should be the specific 
name, though they differ about the genus. Diels separates 
NaphroHum from as a genus, Christ concurs with 

Bentham and Mueller in leaving Nephrodium with Aapidium. 

The plant is recorded from the Island as A. moth, Sw., by 
Mueller in Journ. Bot. xxii, 290. 

**Ntphrodinm rtmotum. Hew. (nov.sp.) frondibus pubesoentibus l&nceo- 
latia pinnatis, pinnis llneftridaneeolatis sessiUbus oblique crenatis oiliatis 
aploe atieauatts iniegerrimlst infimis remotis subtriangularibug, sori medio 
venarum Insidentibue. Frons pedalis, Biipee venaeque pubeacentes. 
Induaium reniforme pilosum. Shaded woods. This fern belongs to a section 
cilNtpkrodivim extremely difficult to determine specifioally, but the character 


• As Aapltnium. 

I In Syn. Filio. the author is given as Besv. 
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of the lower pintie 0 being so very dletent (3 to 4 inehee), and their nearly 
triangulur form will distinguish it from ita oongenere. Found alao at 
Timor, 1819” (Howard’s “Biographical Sketch of A, Cunningham ”). 

I cannot find iT. rewofum, Hew., anywhere el»e. iT. rewofwm, 
A.Br., in Synops. Filic., has evidently nothing to do with thin 
plant. If it is a good species the difficulty is under what genus to 
place it. In Christas system, as already stated, Nephrodium has 
been eliminated. 

Christ separates NephroUpu and PhegopietiB from Aspidium^ 
as used by Bentham (B.Fl,), but writes Nephrodium and Aspidium, 
Perhaps Nephrodium remotum^ Hew., or Aspidium remoitm^ 
according to the classification used, is synonymous with para- 
siticum^ Matt, 

39. Aspidium aristatum, Swwtz, EndL, Prod. Norf. 23 {Poly- 
Biichum ariitatum, PresL). See A. demmpo»itum^ Spreng. 

40. Abpidium oapbnsr, Willd. {A* coriocetm, Swartz, Endl., 
Prod. Norf. 22 : PolysHchum capenee^ Sm.). 

41. Aspidium dicompositum, Spreng. {Nephrodium decompoBi- 
fwm, R.Br., and N microsorum^ Endl, Prod. Norf. 24, and A. 
calanthum^ Endl, Prod. Norf, 20 probably), 

A. Cunn. in Heward states : — 

<* Nephrodium microB&rum^ Endl., and K. calanthum^ Endl, Prod. p. 9, I 
have Utile hesitation in oonsidering the same plant, the latter having its sort 
somewhat more elaborate. At the same time, from comparison of specimens 
in the Bankslan herbarium, I have every reason to believe the two plants are 
Ideatloil with {Polyttichum) arUtaiumt 8w.” 

But Nephrodium microBorum^ Endl,, and N. ccdanthum^ Endl^ 
seem to be both identical with Aspidium deeompoBitum^ Sprang., 
{Nephrodium dee<mpo$iium^ R.Br.). Endlicher distinguishes 
between the genera Aipidium and Neptrrodium (Aspidtttm .* 
tndusmm or6tcufar, peltately attached. Nephrodium ; vndusium 
rmiform^ attached in the sinus); and as N^hrodium mtcrosorum 
and N* ecdanthum have both a reniform indusinm, they cannot be 
identical with Aspidium aristatum. 

Nephrodium mkrosorum and N. ccdanthum are only dis- 
tinguished by the one being more membranous than the other; 
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and one has rather acutely lobed pinnie’’ and the other “veiy 
acutely lobed pinnm/’ a difference readily accounted for by the 
variation in the forms of A, decofnpoBUufn, 

Aspidiutn decompoMitum, Spreng.» (described 1827), has a wide 
range, from Australia to New Zealand and the Pacific Islands, 
and is very variable in size, outline and hairiness, so that its 
occurrence in Norfolk Island is pix>bable. 

42. Aspidium ts.vbrom, Spi*eng. {ICephrodinm te^ieruniy R.Br.) 
-—Recorded by Mueller in Game’s list. 

43. Aspiniuii SBTIURKUU, Blume. {A. uliginosumy Kunze ; A. 
^enericauU^ Thw.). — Recorded by Mueller (Joum. Bot. xxii. 290) 
as new for the Island, tmder the name of ^1. uliginoaum, 

44. Phkooptkris punctata, Thunb., Bedd. (Polgpodium ptinc- 
tatwa, Thunb; F, ruguloatim, LabilL). — Perhaps a new record 

45. HvPOtBPifi TBNUIPOUA, Benth.— A hairy variety of the 
species (as collected by Mr. Boorman and myself). Recoided as 
new for the Island by Mueller (Journ. Bot. xxii. 290). 

SAYAUJACBaS. 

46. Nkphrolepis coaoiFonu, Fresl (Aapidium eordifoliim, 
Bory). — Recorded as new for the Island by Mueller (Journ. Bot. 
xxii, 290). 

47. Lindsaya tiNBARis, Sw. —Recorded from the Island in B.FJ. 
vii. 719. 

48. DAVAttiA PYXIDATA, Cav.— Recorded from the Island in 
B,ri. viL 716. 

49. Dennbtabdtia davallioidsb, T, Moore. {Dickaonia davalli- 
ptdaa^ R.Br.: Davallia dkkaonioideHt P.v.M.) --Recorded from 
the Island in B.Fl. vii, 713 as Dickaonia, 

CTAXHSACMS. 

Ogaihea madtdlaria, Swartz, End!., Prod, Norf. 47. 

** CpatJm medfdlaris, fiw., has been enumerated by Endlicber (Prod. p. 15} 
as a native of Norfolk Island; Mr. Cutmingham did not find it, and say« 

* This fern tree is not indigenous to Norfolk Island; H was not seen there by 
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Ferd. nor has it been slnco observed by other botanists. Mr. Brown 

has asoertained that it is not noted by Forster, in bis herbariiun, as a native 
of Norfolk Island, and it is therefore probable that Endltoher on reading 
Lieut. -Oovr. King^S remarks in Hunter^s Voyage, p. 313, had conoluded that 
it referred to Cyuthea viedullariti, a plant found only in New Zealand, and 
has on this oonolusion inserted it. Lieut. -Uovr. King thus describes the 
Norfolk Island plant : — ‘This tree grows to the height of 80 feet (one trunk 
which I felled in 1880 measured 57 feet without the fronds, A.C,) and the 
branches, which resemble thorn of the palm tree in their growth, fall off 
every year, leaving an tndenhition on the trunk. The leaves of these 
branches, which are twelve Ih number, are much ^ike the heath fern, from 
whence this tree obtained the name of the fern-tree. The middle of the tree, 
from the root to the apex, consists of a white substance resembling a yam, 
and when boiled it tastes like a bad turnip; this the hogs feed on very eagerly; 
the outside of the trunk is hard wood, and full of regular Indentations from 
the top io the bottom. The tree is found in great plenty in all parts of the 
Island.’ This is the AUophiU exceUa of Mr. Brown, of which the late Ferd. 
Bauer tygb/in some magni^oent draw^gs during his stay on the Islfuid ih 
1804 *’ (Heward). 

**1 explored some of the gullies on the south of Mount Pitt. Here two 
tree-ferns, AUophiUi exceUa and Cyathta mfdulUtriB were very hue; the 
former measured 40 feet, and the latter 20 feet, in height; both had magni- 
ficent circular crests of fronds : those of the Cyathta were 11 feet in length'^ 
(Backhouse, p. 278). 

Under C, meduilariii, Swartz, Hooker (Hdbk. N.2. Flora, 349) 
Bays of the New Zealand plant : — 

This differs from the Norfolk Island and Paoifto Island allied species in 
the fertile pinme being always lobulate, or almost pinnatitid. The thick 
muollaglnous pith was once an article of food with the natives." 

JBenthain (B.FJ. vii. 709) includes in the range of this species 
** Malayan Archipelago and the South Pacific Islands.*' 

50. Alsofhila kxcelsa, R.Br., EndL, Prod. Norf. 4d.-^A 
MS. says : — 

•‘Tree fern AlsophiU exc^Ua measures 40 feet in height and has a 
magnificent crest of fronds; the black portion of the trunks is used for 
stringing by cabinetmakers/’ 


* A letter from Mueller contains the passage CFCt/isa meduUariA. 

ea;ccfia, was 4outtd by Bauer." I ooul4 not 
^ ^ one tree-lin on the Island. 1 do 

jnot undetitts^sd Backhonse’s specific statement that he saw two. 
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Dr. Metcalfe told me that the fern grew up to 60 feet in height. 
It i», or hau been, so abundant that I saw a corduroy road of 
Tree-fern stems ! 

Lieut.-Govr. King writes, presumably referring to this species: 

^*Tbe fern- tree is, likewise, found of a good height, measuring from 
seventy to eighty feet, and affords good food for the hogs, sheep, and goats, 
aU which thrive *’ (Hist. Rec. N.S. W. Vol. i. Pt. 2, p. 187). 

A, austrahs, H.Br., is (^in B.Fl. vii. 711) recorded from Norfolk 
Island in the following words : — 

'*ln the typical A, au»tralUt chiefly from K.S. Wales and Tasmania, but 
also among Queensland and Norfolk Island specimens, the ultimate pinnules 
are thin, rather acute, barren and serrulate at the end, the sori not reaching 
beyond the middle. In the Norfolk Island form originally described as A, 
exceUut the pinnules are longer, narrower, thicker, obtuse with recurved 
margins, sorlferous and entire or obsourely orenate to the end. But some 
Norfolk Island specimens are the precise counterpart of Brown's from King's 
Island." 

Tate follows Bentham in recording A. amtraH$ and excluding 
the name A, exce^ga from Norfolk Island. In my opinion AUophila 
R.Br., from Norfolk Island, and A, arntralu, B.Br., are 
perfectly distinct species. 

Bentham, working only on herbarium material, united A. 
as well as A, Coopgri with A, auttralig/ but he would 
hardly have done so if he bad seen the living plants. 

Aigophiia au«^ru/tV has a rough stem, stu(|ded with the prickly 
bases of the stalks of the fronds; while A, eoscefva and A, Cooperi 
hhve smooth stems ; the fronds drop off completely, leaving a 
smooth soar on the stem. A. auHratig is also more prickly, less 
soaly-hairy, and altogether different in habit from A. exctha and 
Co<>psr<. 

Mueller, in his Census, followed R. Brown, and kept A. eocceUa 
and A, au$ir^U apart as distinct species; and I think that is the 
correct view. 

I believe Mueller united A. Cooperi and A, exoelm^ and the 
note in Census^ . . . N,S.W. , , Q /' refers 

to A* emelm from Norfolk, and A. Cooperi from Australia. 
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XABATTIACUE. 

51. Marattia fraxinea {M, Endl, Prod. Norf. 17)* 

** The most remarkable object that arrested our attention was Marattia 
tltgam, a fern of great beauty, having fronds 14 feet in length, 7 feet of 
'Nhloh were destitute of btanehes; of these it had pairs, which were again 
branched, and clothed with leaflets, five inches long, and three-quarters of 
nn inch broad (Backhouse, p. 272). 

I learnt that the Norfolk Island name (as also that of Pitcairn) 
for the plant is Neh-e (pronounced Neohe>e, with a peculiar naeal 
Round, to imitate bara of a lamb). I did not think to ask the 
meaning of the allusion to the lamb, but the so-called Scythiau 
or Tartarian lamb has since occurred to me. This lamb consists 
of the shaggy caudex of a fern with portions of the stipes for legs. 
Bee Cibotiunh (Treasury of Botany) for a full account of this 
fabulous animal. Marattia would not make so good a lamb as 
Cibotium. 

OTHXOQLOS8AOBX. 

52. Opuioolosscm voLOATOif, Linn. — Recorded as new by 
Mueller (Journ. Bot. xxii., 290). 

h. XycopodintB. 

1. Lycopodium densum, Labill Recorded in B.Fl. viL 676, 

2. Tmksiptebis TANNBNSIS, Bomh. (P. Fi^rnUri, Endl, Prod. 
Norf, 16; probably syn. with T. tanmnn9).^On tree-ferns. 

3. PsiLOTUM TRIQUETRUM, 8w., Fil. p.l87; Bohk., Crypt. 1. 165 b* 
On decayed trees in shaded woods” (A. Cunn. in Howard). 

ii< Bbyophyta. 
a* Knsei. 

OBTflOT&XCHIliE. 

1 . Mackomixiuum PROB1PB1I8, Hook. (Endl., Prod. Norf. 6 , as 
iMotheca)^ 

BE7U. 

2. Bbvum anoeiothbcium, C.M. (Hedwigia, 1898, 108). 

3. Bhyum CANARIBNSE, Brid. (Endl, Prod, Ndrf. 6). 
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4. Rhizooomidm gPiKiFORMB, Xian. (EndL, Prod. Norf. 8, as. 
Bhizogonium). 

KHMOnUX. 

5. Rhacopilo.m TOHBHro8U]i, Brid. (Endl., Prod. Norf. 11). 

STIXSOOOVTIJB. 

6. IsopfBRYOiUM iKTORroM, P.B. (Endl., Prod. Norf. 7, as 
llypnum), 

HTPVEX. 

7. Hypnom ciROinrALB, Hook. (Endl., Prod. Norf. 9). 

8. Thuididm mindxoldm, Hedw. (Endl., Prod. Norf. 9, as 
Hypnum). 

b. Hepatica. 

XUSOIEXAVSIACIX. 

1. PlAGIOCHILA SlNOLAIRII, Mitt. 

2. JuKGBRMAsrRiA AROOTA, Noes ab E. (Endl., Prod. Norf. 12). 

3. J. DUBiA, Nees ab E, (Endl., l.e. 16). 

4. J. Exoliohbriana, Nees ab E. (Endl., l.e. 13). 

5. J. 8BOURIFOLIA, Noss ab E. (Endl., l.e. 14). 

6. LoPifOaOBBA OIBIATA, St«ph. 

7. BRYOPTBBta VITTATA, Mitt 

8. Omphalaxthos oorvbxus, Steph. 

MiscxAirmcix. 

9. Marchaktia polymorpha, Linn. 

AvraooBux. 

10. Arthpobros LAVI8, Linn. 

(The Hepatics, other than Jangtrmannia, were recorded by 
Mueller in Journ. Bot xxiii. 363.) 

iii. Thablophtta. 
a. LioheaM. 

Mr. E. Oheel, jBotanio Gardens, Sydney, ha« kindly given me 
the following statement of the Norfolk Island Lichen-flora, so far 
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as has been -ascertained at present. Those marked F. v. Mueller 
in brackets were communicated by that botanist in a letter. The 
determinations were by Mueller Arg., and I do not know whether 
they have been previously published. The remainder, unless 
otherwise indicated, were colleotecl by Mr. Boorman and myself. 

Order CoUemaoetB. 

Tribe CoLLBMKi®. 

1. Leptooium tuemelloides, Linn. 

2. Physma BYftsmoM, Ach. — On trunk of PittoBpornm hrckcteih 
latum. 

Order DiscocarpeiB- 
Series THAMKO-PHYtLOBLASTKii:. 

Tribe U s itk^. 

3. UsNEA BARBATA, Ach., and var. Florida (Linn.), Fr.—On 
dead branches. 

4. U. iNTKBCALARis, Krp. — On dead branches. U»ma is com- 
mon on the Pines from top to bottom on the W. side. 

5. Evernia melaxantha, Ach., End!., Prod. Nori. 4. 

It is quite probable this is meant for Neuropogm melaxantha^ 
Nyl. Neuropogon mdaxantha^ however, has never, so far as I 
can ascertain, been found in other than Arctic and Antarctic 
regions, or on very high mountains. Specimens in the National 
Herbarium, Sydney, are from Mt. Wellington, Tas., Mt. Macedon, 
Vic., and from mountains 3000 feet high in New Zealand. There 
are also specimens from Mt. Kosciusko, N.S.W., collected by J. 
H. Maiden. 

Tribe Ramalikkjc. 

6. Hamalina LBiODEA, Nyl., var. fastiqiata, Muell. Arg. — On 
dead branches in company with Umeaflorida* 

7. R. farihacea, Linn.— On dead brabohes in company with 
It fa$Hgiaia, 

K ihrau8ta (Aoh,), FrJ— Only fragmentary specimens Were 
present, in company with Thehehi$t0» Jlavkam, 
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8. R. BOOPOLORUM, Aoh. — On trunks of Araucaria exceha (A. 
Gunn, in Heward). 

It is quite probable that this species may occur in Norfolk 
Island, but it is questionable if those plants collected by A. 
Cunningham on trunks of Araucaria are the true R* scopuforum 
of Acharius, as they have never (so far as I can ascertain) been 
found on other than maritime rocks. 

Tribe B t i c t k iE. 

9. Sticta AyBATA, Ach. — On decaying logs. Previously re- 
corded in Endl., Prod. 3. 

Tribe Pakmblib.£. 

10. Parhelia prrlatus, Linn. — On dead branches. Previously 
recorded in Endl., Prod. Norf. 1. 

Tribe P H Y s o i B as. 

U. Thelocuistes flavioans, Bw.«— B tetile. 

12. Physoia cjesia, HofFm.<~~On bark. Previously recorded 
in End!., Prod. Norf. 2, as Farmdia catda^ Ach. 

13. P. oojrFLUENs, Mitt.— Sterile. On branches of trees. 

14. Akaftyouia oiliaris (Linn.), Kmrb.I— The lacinise are 
more tubulosednflated than those of the specimens in the National 
Herbarium. The spores are the same. 

Series Kkyoulastba. 

Tribe P v x x N b ac. 

15. Pyxikb oocoks, Sw.— O n bark. 

Tribe Phyllopsorbjs. 

18. PftOEA PARVIFOLIA, MuelL Arg. (F. v. Mueller). (Syn. 
L00idem parvifolia^ Pers. - Zeoancra bxMa^ Tayl., in Shirley's 
lioh. FI, Queenal. p. 106-»X«ct<foa Nyl., in Shirley, 

p, 107, ride list of synonyms, lx, p, 196. 
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Tribe Lecanork^. 

Leoanora pallescem^ Fr 1-“Only fragmentary speciraene of 
this were present. Spores undeveloped; probably as above named, 
PertuBaria sp. — On bark, only fragments were present; more 
specimens required to give it specific rank. 

Tribe L E c i d b » 

17. Patellabia VEHSicoLOR, — On bark. 

IS. P. GROSSA, MuellArg. (F. v. Mueller). 

19. Hbtebothecium biflorum, Nyl. (F. v. Mueller). 

Tribe C.«NOGONiEAe. 

20. CiENOGONiUM IMPLEXUM, Nyl. (F. V. Mueller). 

Tribe Gbaphide^. 

21. Glvphib VERRUCOSA, C. Kn. — On trunks of trees. 

22. Chiodecton perplbxcm, Nyl. (F. v. Mueller). 

Order Pjrenocarpa0. 

Tribe Pvrknule.*;. 

Farnientaria sp., probably P. havenliif Talk. — Specimens are 
very young; older ones required for identification. 

Pyrenula sp., probably P, 7iiUda^ Ach. — On decorticated bark. 

23. Clathroporina eminkntiob, Nyl (P. v, Mueller). 

h, ftiBgi. 

The following list of fungi for the Island was publislied by 
Mueller 

1. Hymbnoch-kte purpobba, C. & M. 

2. Daldikia vbknicosa, Fries. 

3. Tremblla lutescbns, Fries. 

4. Thklbphoba oaperata, Berkeley, 

5. PotypoROB australis, Fries. 

6. P. HIBSUTUS, Fries. 
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7. Xylaria ScuwEiNiTzn, Berkeley. 

8. Htpocrba FU8AR01DRS, Berkeley. 

9. Btrbeum ia)bat(;m, Kunze. 

To which are to be added ; 

10. PoLYPORUS sangdi.vkus, Meyer. 

11. Hirneola AUEtcuLAJuDAs, Fries. 

And a species of 

12. Askroe (Journ. Bot. xxiii. 353-54). 

The Jew^ft Ear fungus {Hmieola) is a regular article of export 
from the Island. It is chiefly collected on Wild Tobacco 
{Solarium auriculaiufn,)^ Pine (ilratwraWa excelsa\ and White Oak 
(Lagunaria Baiter$onii), The Chinese are said to extract a dye 
from it; they eat the jelly. 

Mr. A. Grant informs me that an (Section Pleurotu$) 

is probably referred to in the following passage : — 

** Being out after dark, we were interested by seeing numbers of a small 
species of agaric, or mushroom, so luminous as to reflect a shadow on 
substanoes'near them. When held near a watch, the hour might be distinctly 
seen, or on being put near the faoe, the features might he discovered. This 
remarkable fungus has attained the name of Bluelight, though ite radiance is 
rather green than blue; it grows from decaying sticks or straw, and is very 
abundant amongst the sugar-canes, as well as in the bush. Its cap is rather 
convex, covered with mucilaginous matter, and is less than an inch across; 
the stalk is slender, two or three often grow together; the whole plant is very 
watery. The brilliancy is greatest m the cap, which shines most on the 
under side (Backhouse, p. 275). 

Mr. Boorman and I collected a number of fungi, and Mr. A. 
Grant, of the Botanic Gardens, informs me that one of them 

18. LKinriNUS kxius, is new for the Island. 

c. Algtt. 

Mr. A. H. S. Lucas, M.A., B.8c., writes; — “Among the Algos 
collected by Mr. Bobinson, yourself, and Mr. Boorman on Norfolk 
Island in Nov., 1902, 1 have been able to determine the following 
lipecies, viz. : — 

1. Padika pavokia (L.), Lamx. 
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2. Padina durvilL/EI, Bory. 

3. Dictyola dicuotoma (HutJs.), Lamx. 

4. Gblidiom latifouum, Bornel, 

5. Pterocladia lucida (K.Br.), J, Ag. 

6. Plocamium hamatum, J. Ag. 

7. Champia parvula (Ag.), J. Ag. 

8. Amphiroa anceps, Lamx. 

9. A. RpHRDREA, Lamx. 

10. Ulva LiETB-viRENS, Areschoug. 

There are seven or eight others which require further con- 
sideration.’^ I am not aware that a list of Algw from Norfolk 
Island has previously been published. 

Plooamium has been previously recorded from the Island. 

Introduced Plants. 

List A. — Natives of Australasia, 

It is very important that a list should be kept of Australasian 
plants which have been introduced from the mainland. Without 
such a record it is quite possible that some of them might be 
deemed to be indigenous, and hence erroneous deductions as to 
plant distribution might readily be made. 

PITTOSPOaSiE. 

PiTTOspORUBi UNDULATUM, Vent., is known as “Bnowdrop-troe” 
in the Island. I have no doubt that it is not indigenous. It 
occurs on the site of the old Government garden at the Cascades 
and in other places where it has been doubtless planted. 

XEUACIJE. 

Melia azedarach, “ White Cedar.” Very common, and looked 
upon by some of the Islanders as indigenous. 

Cborbla australis, F.V.M., “Bed Cedar.” One or two plated 
trees on the Island. 
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LEatmxiros^. 

Albizzia DOPHANTHU8, Benth. — A native of Western Australia 
and well acclimatised. Known as “ Wattle.” 

Acacia mblanoxvlon, R.Br. — ** Blackwood” of the mainland. 
Planted by CoL Spalding. 

Castanospbkmum aubtrale, a. Cunn. — “ Moreton Bay Chest- 
nut.” In various places and up to 3-4 feet in diameter. 

Erytiirina ap. — Known as “Willow.” 

VYBTACXJE. 

Callistkuon LANCBOtilkTUS. DC — In a garden near the Cascades. 
There when the Pitcairners arrived. 

Mbtrosidrrob villosa (Sjm. M. polymorphoy Gaud.). — “Pohu- 
tukawa” of N.Z. Planted in the Melanesian Mission Ground. 

Eucalyptus globulus, Labill. — “Tasmanian Blue Gum,” An 
avenue planted on Mr. Buffett’s property, Steel’s Point, as a 
break wind. Isolated trees in other parts. 

Eucalyptus calopuylla, R.Br. — From Western Australia. 
A fine tree in “Nat’s” Garden in Ferny Lane. There are others. 

VEEBXVACE£. 

ViTKX UTTORALis, Forst. This is also found in New Zealand. 
There is nothing inherently improbable in its being indigenous 
to Norfolk Island. I saw several trees growing among other 
trees (indigenous), but I was informed they had been planted, 

PBOTEACEJE. 

Hakea aff. ackulari^ but differing in the long hairy leaves. 
It was introduced by the Melanesian Mission many years ago as 
a hedge, but has not proved a success. It cannot be determined 
in the absence of flowers. It is 8 ft. high and 10 ft. broad. 

THYXILXACXBS. 

PiMBLBA WNIFOUA, Sm., Endl., Prod. p. 46. 

“ Osrtainly not Indigenous to Norfolk Island, and if it ever grew there it 
must have been introduced from Port Jackson by the first settlers as an 
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otnamental plant, and upon th« tsland being abandoned in 1807, the plant 
left to itself must have died, not liking that continued humid atmoephere 
which prevails during the winter months. I found no trace of it in 1880*^ 
fA. Cunn. MSS. in Howard), 

I also searched in vain for the plant. 

P, longifolia, Bks. & Sol., of New Zealand and liord Howe 
Island, does not appear to extend to Norfolk Island. 

KUPHOBBXACSJE. 

Acalypha sp., from Fiji, is commonly found in gardens. 

Homalanthds POPULiFOLics, Grab., found in Lord Howe 
Island and in other South Sea Islands, is not indigenous, I believe, 
to Norfolk Island. I found a flourishing tree on Colonel 
Spalding^s land; but that gentleman informed me it had come 
as a seedling with some plants from Lord Howe Island, It is 
interesting to trace the history of a plant like this, as a botanist 
might be excused for recording it without question as indigenous 
to Norfolk Island. 

VBTXCIA. 

Ficus columnabis.— The Banyan from Lord Howe Island. 

Ficcs MAOROPHYLLA, Desf,— “ Moreton Bay Fig.” 

CAflUAiBXHM!. 

Casuabina olauoa, Siob. (1), determined in absence of Iruits. 
This is a planted species found in several parte of the Island 
Orange Vale and Mr. Fletcher Nobbs* property) where it goes 
under the absurd name of “ Scotch Fir.” 

Introduced Flauts. 

List B.~Miace11aneous Plants of Economic and Horticultural 

Value. 

Some of the islanders are very fond of flower gardens, and have 
a veritable blaxe of flowers. At the same time, with the condi- 
tions so favourable, the flower gardens ought to be greater in 
number. Many of the ordinal^ herbaceous plants found in Sydney 
gardens are to be seen on Norfolk Island. Following are some 
miscellaneous trees, shrubs and miscellaneous plants, not pro- 
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viously enumerated, observed by me. They are chiefly of an 
ornamental character : — 

Trees. 

English Oak. 

Pepper-tree (Schinn» moUe), 

Cupr^Bsm macrocarpa. 

Weeping Willows. 

Sali$huria adianitfolia (Maidenhair Tree). 

Robinia pseud- Acacia 

Yucca aloijblia. 

Agave americatta (American Aloe). 

Fourcroya gigantea (Mauritius Hemp). 

Arum Lily {Richardia)^ here known as Water Lily. 

Strelitzia Riadai, 

Lxlium Harrisii longijlora (White Lily, which does remarkably 
well all over the island). 

Ahtrmmeria peregriua in gardens, and also an escape. 

Bambusa arundinactm (Large Bamboo) forming some noble 
clumps. 

Ficm repena (Creeping Fig), on the Patteson Memorial Church. 
It would add much to the picturesqueness of the buildings if this 
Pig were very freely planted. 

Hedga-plauts, 

Duranta siemphylla^ the only Duran ta in the Island, makes a 
splendid hedge, and is often used for that purpose. A similar 
observation may be made in regard to Tecoma capeneia^ which is 
very abundant. 

Miscellaneous shrubs. 

Datura srMmolena (Trumpet flo%ver), which grows wild. 

Begonia semperjlorena. Huge plant six (6) feet through and 
the same across, a very blaze of flowers. 1 am told it is always 
in flower and it is a sight to remember. 

China Rose (** Lady Brisbane in great profusion and some- 
times wild. 

Oleander^ in great profusion, and even wild. 

Periwinkle, wild. 

48 
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FnUia fapyr^era {Chinese rice-paper plant) growg wild in the 
Mission ground. 

Myrtle {Myrtus commxmii). 

Rhododendron ponticum (a common sort). 

Lignatrum ^‘apontcum. 

Crotons. 

Jaaminum Samhac* 

Franciacm. 

F’andina donmtica. 

Hibiscus sinensis. 

Some other plants are referred to below in botanical sequence. 

Cereals and other Grasses. 

Maize.— -This is, of course, one of the first crops ever grown on 
the Island. I was informed that four sorts are principally 
cultivated, viz. ; — 

(1) . Ninety-day. 

(2) . Red (the sort commonly grown in the Island). 

(3) . White. 

(4) . Red and white, with large flat grain. 

A little Sweet Corn and Pop Corn are also grown. 

I did not see a cob of any of the sorts, except No. 3, and, owing 
to the drought, which continued at the time of my visit, the maize 
was in such a backward condition that I could form no opinion 
as to the crops. I was informed that the Department of Agri- 
culture had sent about 20 sorts of maize to the Island last year 
for experiment, but all that I could ascertain from the people 
was “Some did well and some did not.*^ This little incident 
tends to show that it is of little use conducting experiments 
except under the auspices of some responsible official — say a 
gardener in charge of a small experimental area. Maize is culti- 
vated by most householders; it is used for fowl-feed, but veiy* 
rarely for horses. The horses are chiefly grass-fed, and moat of 
them do not know the taste of corn and will not eat it. 

A little pop corn is utilised, and some sweet corn is used as 
vegetable. The white corn, ground, mixed with a little flour and 
milk into a “corn cake,^' is often used as an article of food. 
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I could obtain no figures as to the yield of maize on the Island. 
None is exported at present. The Island could produce a vast 
amount of corn if requii'ed, but it must be borne in mind that the 
New Hebrides and other islands can also grow corn even more 
readily and compete with New South Wales in the Sydney 
market in i*egard to this commodity. 

Wheat. — The first record of the cultivation of wheat is Lieut.- 
Govr. King's statement, on 3rd June, 1788, “Began breaking up 
part of the ground on the N.E. side of the hill to sow wheat.” 

As the settlement progressed wheat and maize were stored for 
the use of the settlement, and also sent to Port Jackson. 

On the bill, at the back of the Church of England, are nine (9) 
very large brick silos, locally known as “ Mummies,” with a deep 
protecting drain. These were used for the storage of grain, and 
it would be interesting to know when they were constructed. I 
have a note, “ On 8th June, 1839, the silos at the back of the 
Commissariat store were filled with maize and sealed.” 

The following hitherto unpublished table shows the return of 
white crops for the twelve (12) years ending 1843:— 



Maizk. 

Whsat. 

Bye. 

Bakley 

Oats. 

J 

No. Of 

No. of 

No. of 

No. of 

Ho. of 1 No. of 

No. of 

No. of 

No. of 

No. of 


Acret. 

Ba4hol« 

Acroi. 

Bu«hol« 

Aor«9. 

BuaiioU 

Aorw. 

BuBholt 

Aeroa. 

Bttthols 

mu 

986 

8880 

100 

39<i 


... 


... 



i«8a 

140 

2950 

82 

496 

... 



... 



1834 

275 

3927 

97 

1058 


... 

... 




1835 

m 

4690 

180 

1560 

... 

. . . 

... 




i8ael 

m 

15914 

141 

4495 

6 

194 


... 



1897 

m 

20886 

200 

396 

10 

284 





1888 

785 

21846 

281 

2235 

21 

mssM 

U I 

764 


8 • 4 

1880 

$xs 

88883 

206 

1467 

48 

244 

79 

1435 



1840 

805 

87078 

287 

3442 

14 

84 



is 

354 

1841 

815 

81686 

276 

uoo 

! 6 

91 

59 


31 

994 

1849 

619 

7686 

803 

2424 

7 

168 

38 

266 

24 


1848 

615 

1 8879 

34 

546 

56 

1456 

56 

1645 

25 



Wheat is no longer a crop. Buckwheat and White Clover are 
, ^n the Island. I saw a little Lucerne, but it does not appear to 
be cultivated now. 
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XiscellAneons brasses. 

Paapalum dilMatum^ Poir., introduced hy Colonel Spalding. 

Stenotaphrum americannm^ Schrank, the common Buffalo Grass 
of Australia, but not of America. 

Sorghtim halepensey Pers. (Syn. Trachp})ogon aveiiaceus, Nees, 
EndL, Prod. Norf. 55), Hay grass of the Island. 

Phalaria canariensisy Linn. “Canary Grass.” 

Ammophila arundmaceay Host. (Psamma arenariay lloem. k 
Schult.). The Marram Grass, planted at Emily Bay. 

DdciyliB glomeratay Linn. “ Cocksfoot.” 

Bromus arenariusy Labill. (?) No specimens brought. 

Bromm nnioloideSy H. B. and K. (Ceratochloa unioloideif DC.). 

Lolium perenuBy Liun. “ Rye Grass.” 

Couch {Cynodon dactylon) is the common pasture grass of the 
Island. Evidence of its value as fodder is the fact that the stock 
rarely feed on anything else, and look well on it. 

Buffalo Grass (Sienotaphrum americamim) is now oonmon on 
the grassy hills adjacent to the Cascades, and is spreading over 
the Island, having been deliberately planted by the people. 
With us it is looked upon as of little value, as stock rarely eat it, 
and thus it encroaches on the more valuable Couch. In Govern* 
ment House Grounds, Sydney, for example, the State has been to 
very considerable expense in eradicating Buffalo Grass, as stock 
will not touch it, and it threatened to destroy the line grass in 
the paddocks. I would, therefore, urge on the Islanders the very 
great desirability of not further planting Buffalo Grass until it 
has been proved that it is nutritious, and that it is readily eaten 
by^stock, I am quite aware that it is possible for a grass to be a 
pest in the pasture in New South Wales and a valuable fodder 
plant in Norfolk Island, but the onus of proof rests with those 
who propagate it. Of course it is a valuable sand and earth 
binder, and hence is useful for the construction of banks, etc.^ 
by engineers. 

The Marram Grass, planted in the vicinity of Emily Bay a few 
years ago, is flourishing, and no doubt will in time prove a valuable 
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sandstay. But the fences are down in Bonie places, and horses 
and cattle get in and damage it, so that it does not have perfectly 
fair play. 

I am not aware that grasses (except a little Barley and Oats 
for hay at the Melanesian Mission) are now artificially sown, or 
that ensilage is made of any forage plants. 

Root Crops. 

Yams are cultivated to some extent by the Islanders, but on 
a much greater scale by the Melanesian Mission. By the former 
they are used as a vegetable, like potatoes. Lieut.-Govr. King 
speaks (umler date 19th April, 1788) of “ the yams now thriving 
very well.” 

Sweet Potato.-— Backhouse (p. 260) speaks of the abundant 
use of the Sweet Potato in his time. He says ** they are excellent 
for food, either roasted, boiled, or fried in slices. When preparefl 
by frying, this root resembles sweetish cake, and sometimes 
supplies the place of toast at breakfast.” 

Downing (who copied a good deal from Backhouse) calls it the 
Sweet Potato or “ Buck,” a term not in use on the Island at the 
present day. It is universally known as Kumara (pro, Koomara), 
which is the Tahitian and Maori name. The Islanders grow 
them in very large quantities, and at the Melanesian Mission 
they form such an important part of the diet of the natives that 
their cultivation and consumption may be fitly termed enormous. 
The kinds chiefly grown at present are the Tongan, Portuguese 
and Bunday Island, but additional and improved varieties are 
much required 

4^rrowroot. — Downing wrote in 1851:— “The Arrowroot is 
very extensively and successfully cultivated in Norfolk Island. 
The starch is separated in the usual manner, in the months of 
Beptember and October, and is found to be of superior quality.” 
The plant yielding it is a Maranta, and it was supplied from the 
West Indies by Government, through the Sydney Botanic Gardena, 
many years ago. Very little is now made, and only for private 
use* It IS of good quality. I brought some to Sydney and sub- 
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jected it to practical teat. On enquiring why the industry was 
dying out, I was told, “ It*8 too hard work.” It seems a pity 
that a useful minor industry like this should die out, The people 
are acquainted with the technique of the manufacture, and I see 
no reason why, providing there is no tariff difficulty in the way, 
the Norfolkers should not have a fair share of the Sydney market 
for their product 

Potato. — Downing wrote in 1851 : — “The common or round 
potato is cultivated, but not with 8ucce.ss, although four crops are 
produced yearly from the same soil. There i.s a great tendency 
to run to stalk, from the rapidity of growth, and tlie tubers are 
generally small and watery.” I tasted some very good potatoes, 
although thei'e is a tendency towards too much planting on the 
same soil, and too little change of seed. 

Fruits. 

Banana. — On 18th October, 1796, Lieut.-Govr. King reported : 

“The bananas found on the uland and those brought from the 

Brazils grew to a very great perfection, the bunches weighing 
from 40 to 80 lb. each.” 

Collins (2nd ed. 149) states that King was of opinion that the* 
Island had contained aboriginal inhabitants “from discovering 
the banana tree growing in regular rows.” But see my remarks 
under Coloeaeta^ p. 723. Endlicher, Prod, Norf. 75, admits Mu»a 
paradUiacay Linn., into the flora on this evidence. He quotes 
Collins (2nd ed. 311), but I cannot find the reference, and Hunter 
(p. 290) (I note Hunter, pp. 306 and 308), but perhaps in e 
German edition, and there is no reference at this page of the 
English edition. I am of opinion that the Banana was not found 
on the Island prior to the advent of the white man, and that the 
record has arisen through some confusion with a note of King’s 
(see p. 723). At the same time King^s remark above, in italics, is 
very definite. Bananas have long been a staple article of food 
of the people, and I feel sure that the small export trade in this 
commodity could be very largely developed. They are eateti at 
every meal, and are largely used as a vegetable. 
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There are, of course, many kinds of Bananas, and the shortness 
of my stay prevented my making careful enquiry into the names 
and merits of the various kinds. The following sorts ai'e reoog* 
nised, and I will endeavour to make the list complete at some 
future time : — 

1. China (Cavendish). 

2. Sydney (so called because it came from Sydney Botanic 
Gardens). {Mum soi^pieniium). It is very much esteemed. Best 
for eating. 

3. Pear (flavour of from Fiji). 

4. “ Japanese. Very large bunches. (Also known as Dr. 
Codrington^s). 

5. Pitcairn, or Home ” (the most esteemed banana by some 
people). 

6. Plantain (M. paradUiaca), 

7. “ Putter,” from the name of the person who brought it from 
Lifu. 

Apples.— On 18th October, 1796, Lieut-Govr. King reported : 
**The apple trees brought from the Cape in 1791 have born very 
'fine fruit.” Apples do not, however, do well. Nor do pears; 
only one kind of pear (the Chinese Pear) does fairly well. 

Peaches are poor. Nectarines have nearly died out. There 
will always be hindrance to development of the cultivation of 
such plants until such time as the Islanders know how to graft 
fruit trees. 

Apricots rarely, if ever, bear. Perhaps the climate is too hot. 

I saw no Almonds. If this tree has not been tried it ought to 
be. 

There is an infericn* kind of Quince. 

The Loquat is almost a weed, but the large^fruited sort is a 
desideratum. 

Grape-vine^^Norfotk Island is not adapted to the cultivation 
of the vim. It simply rum wild, and produces small grapes. 
The Isabella Grape, however, flourishes, and is free from disease. 

Chiavas.— Lieut'Oovr. Kmg wrote <m 18th October, 1796, that 
there was a great abundance of Guavas. Backhouse (p. 274) 
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Wrote : — ** Guavas are now ripe; they are mo abundant on various 
parts of the Island that the supply is more than sufHoient for 
man, pigs and birds, all of which consume great (juautities of 
them/’ 

At the present time guavas constitute one of the most 
formidable weeds on the Island. There are small forests of them, 
in many cases over-running good land, to the detriment of the 
cultivator. It is the ordinary Yellow Guava which is in such 
profusion, and it yields two crops a year. In addition the ** Blue 
Guava ” (^Psidium Catthyanum) is common. There are also a 
few trees of Parker’s Hybrid, which were introduced by Dr. 
Metcalfe. 

Citrus fruits (Lemon). — Of this fruit there was *‘a great 
abundance” as early as 18th October, 179C, according to Lieut- 
Govr. King. It is now one of the principal weeds of the Island, 
utilising good land, of course. Its spread is owing to the com* 
bined action of birds and stock. In places its thorns present a 
formidable barrier to a passage through the bush. Most of the 
lemons are thick-skinned, and would be of very little value. But a 
matter for consideration by the officer in charge of an experi- 
mental farm would be to ascertain if these lemons, whose only 
cost is that of gathering, could be used for the manufacture of 
citric acid. 

The stock is obviously most vigorous, and one of the first 
functions of a gardener in charge of an experimental farm would 
be to show the Islanders how to bud and graft Lisbon and ether 
lemons on the common stock. 

I saw Lisbon lemons in very few properties. Col. Spalding 
has two hundred which have only been planted two (2) years. 
They are 8 ft. high, and have already cropped. 

That there is money for Norfolk Island in the lemon industry 
I am quite sure. Lisbon lemons should be grown, and they 
should be carefully graded and packed. 

Citrus fruits (Orange). —These useful trees grow wondetfully 
well, Many of the trees are, in fact, growing wild. They are 
almost entirely free from scale. But there is practically no 
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market for them, and hence no special inducement to the Islandern 
to cultivate. A consignment is eaten up with expenses in the 
Sydney market, while the arrangements for conveying fruit in 
the steamers are very defective, and entail great loss on the 
growers. Surely improvenjents are to be looked for both in 
regard to the carriage of the fruit and in regard to the marketing 
in Sydney. The (juality of most of the fruits is simply delicious. 
I shall ever retain pleasant recollections of Norfolk Island 
Oranges. 

The Mandarins grow in great profusion, and colour marvellously 
well. The quality of the fruit is good, but not so good as that of 
the ordinary oranges. 

There are a few Citrons and Shaddocks, while at the Mission 
Station are some Limes. The Lime is a very old introduction. 
Lieut.-Govr. King records, under date 3rd June, 1788, that he 
brought it with him at the settlement of the Colony. 

Olive. — I saw a tree 5 feet through at the base. The Wild 
Olive is abundant, and there can be no doubt that the Olive 
thrives in the Island. But I saw no good sorts, and it w’ould be 
desirable to introduce the best varieties. The gathering of olives 
{a tedious process, yet light work, suited for women and children), 
the pickling of them or the expression of oil, seem to me suitable 
employment for the inhabitants of Norfolk Island. 

Strawberries. — Considering the latitude of Norfolk Island, the 
strawberry crops were a revelation to mej and their success is of 
Oourae to be attributed to the rich, stiff basaltic soil. What I 
chiefly saw wei^e a round fruit (1 Keen^s Seedling) and a pointed 
one (1 Marguerite). They were growing in great profusion, and 
I feasted upon them every day. The quality was excellent, and 
I could see no ti'ace of disease on the plants. Yet on enquiry I 
find that few families took the trouble to grow this most delicious 
fruit* 

* 

MisoeUaneotts.~The Passion Vino {Fas$i^ra adults) grows 
freely, and is, indeed, wild in the bush. 

ddicioM, Mr. Isaac Robinson has a plant or two. 
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Spanish or Sweet Chestnut {Ca$tanea m$ea). This does nofc 
boar well, although it forms a handsome tree. 

Mulberry {Morns nigra) does well. 

Walnut {Juglans regia) scarcely fruits. 

The Cherimoyer grows well in Capt. Bates' garden, and this 
delicious fruit is occasionally consigned to Sydney, 

The Mango appears to do fairly well. This valuable fruit tree 
should be well tested, the best varieties alone being planted. 

The Cape Gooseberry {Phgsalu peruvianaf Linn.) is very 
plentiful. 

Many of the old roads, formerly used for bringing timber out of the 
woods, are grown up with Cape Gooseberry, PhyscUis edu/is, whieh produces 
abundance of pleasant, small, round fruit, in a bladder-like calyx. This is 
eaten by the prisoners ** (Backhouse, 264), 

The Rose Apple {Eugenia jambolana) is thoroughly at home on 
the Island. 

Captain Bates lias a few tree^tomatoes {Cyphomandra heiaeea) 
which bear fruit in profusion. 

The Date-palm does not appear to have been fruited on the 
Island. 

The Coconut also flowers, but does not fruit. 

The Pomegranate grows well. 

The Date Plum succeeds fairly well. 

SUGAB-CANE, COTl’ON, COFFEE. 

Bugar-cane.-*When Lieut. Govr. King reported on 18th 
October, 1796, this plant must have been well established on the 
Island. He introduced it at his first planting in March, 1788* 
He wrote : — 

** The Sugar-cane of which the different inolosures are made Is extremely 
luxuriant and grows to the greatest perfeotiou. Some sugar and a small 
quantity of spirits has been made. It is to the great quantity cf tugar-'Catie 
that I Attribute the suooess the inhabitants have met n^ith In rearing Saoftk a 
number of swine.” 
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Baokhouae, p. 268, wrote : — 

**From the augar-oane, the old settlers of Norfolk Island succeeded in 
making molasses, but they failed in obtaining sugar, not being aware that 
the addition of a little lime, or potash, was needful to make it crystallise. 
They also distilled rum, and Injured themselves greatly by drinking it.** 

Downing, nearly twenty (20) years later, said : — 

**The sugar-cane is seen in many places growing luxuriantly, but quite 
neglected. The first settlers introduced the plant, and made rum of its juice. 
Under the subsequent regime this distillation was forbidden, and hence the 
cane became valueless.'* 

The Sugar-oaue is now only to be seen growing in a few places, 
being simply used for eating. It is certainly not a robust variety, 
and I know nothing of its quality. I do not suppose that 
Norfolk Island could compete with Fiji and the islands of many 
of the other groups in sugar growing. 

Cotton. — I saw no Cotton, though this plant would flourish on 
the Island. The gathering of the crop might suit the tempera- 
ment of the easy going inhabitants. If Cotton were re-introduced 
it should be under expert advice. Information w^ould doubtless 
be forthcoming from the Colonial Office which is at present 
developing the Cotton crops of West Africa under the guidance 
of American experts. Lieut. Govr. King sowed three (3) cotton 
seeds in 1788, and under date 18th Oct., 1796, he reported : — 
‘♦Cotton has also done well, although but little of it has been 
cultivated, as I am told it is a bad kind.'' 

Downing wrote in 1851 : — 

“The Cotton-plant was onoa cultivated by Captain Maoonochie with 
advantage. It ia now wild, and overruns every part of the Island to such an 
extent as to render the bush almost impraotloable. ” 

I think, however, this statement is overdrawn. 

A statement (manuscript) made about 1843 says : — 

♦♦ The eoil oadollmate of Norfolk Island are also adapted to the cultivation 
at Cotton barMemi)^ perhaps more so than any other, and as 

the labor attending It would be considerably less than that of maiie, and the 
crop mtttth more profitable, it is to be regretted that it has not been tried on 
a Jatgi seide. The produce of two rods, planted by Captain Maconoohie on 
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the W* Bide of his garden at Cascade, was immense, and of the very finest 
texture and quality/* 

Coffee. — On 18th October, 1796, Lieut. Govr. King wrote: — 

** Two weak coffee*tree8, brought In 1791, are now healthy trees, bearing 
upwards of 20 lb. of berries each; from the luxuriance of their growth, great 
quantities might easily be raised/* 

Such was the beginning of Coifee in Xorfolk Island. 

If the Historical Records of N.S.W. be searched (e.pf. vii. 7, et 
ante) it will be observed how again and again the authorities 
insisted on the prospective value of the Coffee plant to Norfolk 
Island. And in the partial evacuation of the Island in 1809 
(vii. 273), talked of since 1803, Coffee was the only plant on 
Norfolk Island that appeared to concern the authorities. 

A cultivated specimen (in flower and fruit) of Cqffea araHea 
was depicted as tab. 91 of Ferd. Bauer’s drawings of Norfolk 
Island plants. This useful plant was in the year 1819 taken to 
Tahiti from Norfolk Island according to Ellis (Polynesian 
Researches, i. 464, not 164 as stated, End!,, Prod. p. 61). 

In 1835 Backhouse (p. 278) wrote ; had also a letter from 
Alexander McLeay, informing us that the ‘Friendship’ would 
call here, for Coffee plants, on her way to Tahiti.” 

In 1851 Downing says, “The Coffee-plant thrives well and 
yields Ijerries of small size and good flavour.” 

Captain Bates, a very old settler, has a large number of Coffee* 
trees in full l>earing. Their growth is such that one cannot doubt 
for a moment that the climate and soil of Norfolk Island are very 
favourable to the development of this plant. 

But it has been reserved to Colonel Spalding in late years to 
attempt to develop Coffee-growing into an industry. He com- 
menced to plant in June, 1897, and last year cleaned half a ton 
of coffee; this season he anticipates a yield of three (3) titnes as 
much. He has 12,000 trees in various stages of growth, and the 
labour he has expended on his plantation may be fitly described 
as enormous. He has not only worked hard, but has carefully 
acquainted himself with the literature of the industry, and has also 
devised a number of ingenious mechanical contrivances for pulping, 
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kc. CoLSpalding spaced his trees6ft, x Gft and latterlyGft x 7ft., 
allowing the extra 1 ft. for trafEc. He has dwarfed his trees by 
heading them back; this affords the very great advantage of 
enabling the gathering of tlie crop to he carried out without the 
use of ladders, tkc. He has good authority for the spacing of his 
trees as he has done; at the same time, without presuming to be 
a coffee planter, it seems to me that too close planting involves 
the risk of exhausting the soil and hence of opening the way to 
disease. However, the soil of Col. Spalding's plantation is mar- 
vellously rich, and I could see no trace of disease. 

Minor Economic Plants. 

Ilmyenia dulcis^ “ The llaisin Tree (Rhainneae). I saw one 
specimen. 

Lmcwna glanca^ Benth. (Leguininosa?) is grown. 

InocarpHB edulw (Leguminosm). The “ Vi” tree. There is a 
specimen from the Solomon Islands in the Melanesian Mission 
grounds. 

DolichoH Lablab, Linn.; the well-known bean, often used for 
food. 

Caeaalpinia coriariaj Roxb. “Divi Divi,” the celebrated 
tanning plant. The pods are used. 

Indigofera Anilf Linn. This is a native of Tropical America. 
I found a few plants at Orange Vale, probably a t^mnant of an 
old experiment. It is cultivated in India as a source of Indigo, 
together with the better known /. tinctoria (Watt, Diet. Econ. 
Prod, India, iv. 383). The two species are closely allied. The 
pod of L tinctoria is ** nearly straight,” and that of /. Anil is 
** sickle-shaped.” Bee DC., Prod, ii. 225; Hook,, FI. Brit, lud. 
ii. 99. 

. The Chooho {Sechium eduh) flourishes well, and would grow 
out of bounds if permitted. 

Downing wrote, Cayenne pepper, manufactured from the 
pods of the Capsicum grown in these gardens, has a quality and 
flaimir equal to any that can be obtained. It is in much 
demand.” It is but little grown at the present time. 
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Nicotiana Tahacxmi, The Tobacco eeems quite at home. 

Peppermint is plentiful in some watercourses and damp 
grounds. 

Tragopogon porrifollua (Salsify) is wild, and so is 

Foininidttm vu^gatc (Fennel). 

The Celery plant also is wild. Watercress is plentiful. 

Introduced Plants. 

List C.— Plants introduced for Cultivation, and which have got 
more or less Ijeyond control. 

Crucifer.^. 

Matthiola incann^ R.Br. (?). The common Purple Stock has 
abundantly run wild near Emily Bay. 

Gbraniack^. 

Oxalis rtpiantfi Sol., End!., Prod. Norf. 128, 

Leoumino8/£. 

Cytiaus sp. Introduced as a hedge at the Melanesian Mission. 

LuplnuH sp, A purple-dowered species in Edward Buffett's 
paddock, and also in the Mission ground. The amount of seed 
is wonderful 

Vida saiha^ Linn. I have seen a specimen from the Island 
labelled V, sepium, Linn., which is, in ray opinion, also F. 

Linn. 

Vida hirsiUa^ Koch. 

CACTEiB. 

Opuntia broiiiliensiSf ** A Prickly Pear'' (bright yellow flowers, 
thin joints, two-spined). In Mr. Rossi ter's land and at the 
Mission, near the gate. A plant near a building near the pier. 
I was told that the people have often tried to exterminate the 
Prickly Pear by cutting it and throwing it into the sea, but fail 
to exterminate it. They might be instructed how to exterminate 
it by means of a solution of arsenic in soda. I did not see much 
of the weed, and it could be got rid of readily enough. 
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Labuta* 

Salvia pBeudococcinea, Jacq., Ic. PL Rar. t. 209, "determined 
through the kindnesn of Kew. Wild and a great pest. 

Mentha viridis, “Garden Mint/' and Mmtka piperita^ “Pepper- 
mint,” are both abundantly acciimatised. 

Amarvludea:;. 

AUirmmeria (?) pulchella. Escaped from cultivation. 
PONTEDKRIACE^ 

Sichhornia {Pontederia) ermeipe»i near Bloody Bridge. Intro- 
duced by Dr. Metcalfe, and not likely to be a nuisance. 

Introduced Plants. 

List I). — Weeds accidentally introduced. 

Papaveragb.e. 

Ar^femone me^icanay Linn. 

Fumaria officinalUy Linn. 

Cruciferak. 

Senehiera didyma^ Pers, 

; Sisymbrium officinale^ Scop. 

CAKYOPHTLLKiB. 

Cevastium vulgatumy Linn. 

SiUne gallica, Linn. 

Polycarpon tetraphyllumy Loefl. 

Malvace^. 

Malm Totundifoliay Linn., End!., Prod. Norf. 136. 

Sida rhombifaliay Linn. It is known on the Island as “ Big 
Jack/* after a Pitcairner of that name, who recommended it to 
feed goats and piga 

Lihe^ 

Linum gaUimtn^ Linn. 
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Gbrahiaceje:. 

Oxali» cornicrdaia^ Linn. 

Erodium moBchatnmy Linn. 

LkGUM!Nu8;E. 

Medicago denticidatay Willd. 

Melihius alhay Linn. 

Trifolium minusy Sin. 

Cassia ImvigatOy Willd. Known a8 ‘^Acacia”; a very bad weed. 
It will die if eradicated, and the seed does not readily germinate. 

Okaorarie^. 

(Enothera biennis, Linn. 

„ Mraptera, Cav. (?) 

Umreluferac. 

Caucalis nodosa. Scop. 

EUBIACEii:. 

Sherardia arvensis, DC. 

OOMPOSITAS. 

Ageratum conyzoides, Linn. Has the absurd name “ Night- 
shade on the Island. Widely distributed over the South Sea 
Islands. 

Brigeron linifolius, Willd. 

Siegesheckia orientcdisy Linn. 

Qalinsoga parvif oray Cav. 

Hypochmris glabra, Linn. 

„ radicata, Linn. 

Taraxacum densdeonis. Deaf. 

Ceniaurea melitensisy Linn. 

PUIMULAOR^. 

Anagallis ai^vensis, Linn. 

AsCLBPtADBiE. 

Asclepias physocarpa (E. Mey.), Schlt, My plant, the oommpti 
“ Cape Cotton of Australia, and universally hitherto (I think) 
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known by Australian l)otanist8 as G<mphoearp%i$ K,Br., 
was determined by Rudolph Sohiechter, when in Sydney, as 
above. 

According to Schumann (Nat. Pfl, Fam.), the genera Oompho- 
carpn$ and Asclepiaa are quite distinct. I cannot find that 
A»clepia$ physocaipa was published, but we have OmtophoearpuB 
pky$ocarpuB^ "Ei. Mey. Mr. Schlechter doubted that our Austra- 
lian G. fruticos\i» is coiTectly determined, and the S. African 
specimen in the Herbarium has much smaller fruits. 

Schumann says : — “ G\ fruticosm^ (Linn.) R.Br., is spread over 
nearly all the warmer parts of the globe, doubtless everywhere 
introduced. It is a very variable plant, and also that G, phy»o- 
carpus, E, Mey., differs from it only by the inflated fruits. There 
aeems to be a difference of opinion between Schlechter and Schu- 
mann. Schlechter probably considers G, firutico$uB and phy»o- 
carpuB to be distinct species, and Schumann as forms. There 
seems to be no doubt that our introduced plant is not tlyi true G, 
fnUicoBUB^ and should be called either G, fruHeoBUs^ R.Br. var. 
phyBOcarpuB^ or G. phyBocarpuBy E. Mey. 

SOLAKAOK^. 

Solanufn Bodomfr^um, Linn, Known as “ Poison by the 
islanders, Tins is one of the worst pests on the Island, and it is 
very difficult to exterminate, since every bit roots. If an 
ordinance were passed compelling every landowner to keep his 
land clear much good would be done, and the Government would 
do something, of course, to keep Crown lands clear, but the effort 
would be worth making. 

Solanum auriculatum, Ait. Universally known as “Tobacco’^ 
on the Island. This tall weed grows in incredible profusion and 
to a large size. I saw one 20 feet high and another with a head 
25 feet in diameter. The circumference of the stem is sometimes 
coiisiderable. Mrs. Bates told me of one she had measured which 
was no less than 44 inches, but I did not see any so large. It is, 
however, a weed which has some redeeming points : — 

49 
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1. It is useful for firew'ood, and hence it might be judiciously 
checked. If it were entirely exterminated the islanders would 
have to fall back on the indigenous trees for firewood, and this 
would be regrettable. 

S. It is a break wind. 

3. It produces much humus from its fallen leaves, and worn- 
out land is improved by allowing it to lie fallow with a growth 
of ** Tobacco.” 

4. The Islanders make jam of the fruit*!. 

5. Mrs. Spalding told me that the Norfolk girls use it as a 
scrubbing agent (with a little soap) for floors, tin-ware, pots, &c. 

Nicandra phyaaloidsa^ Gaertn. 

Daturia atrainoydumi known on the Island as Cranky.” 

Scropholarinb«. 

Verhascum Thapaua^ Linn. “Shepherd’s Blanket” of the 
Islanders. On the (now) grassy top of Mt. Pitt and other places. 

Ysrbskace^. 

La/ntana Camara, Linn. The islanders made a law against 
Lantana, but it has fallen into neglect. 

Verbena bonariensist Linn. 

LABIATiE. 

Sahia verbenaeea^ linn. 

Salvia paeudococcinea^ Jacq. 

Marrubium vulgare, lian, “Horehound.” 

Siaehya arvenaiSf linm The common weed known as “Stagger 
Weed” on the mainland* 

Plantaoinkas. 

Planiago tanoeolaia^ Linn.; P. majors Linn. 

AMAKAXTAqS.e. 

Amarantua viridist Linn. (1), In bud only. 
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CHENOPODUCKifi. 

Chenopodium mural% Linn. 

„ atnhro^ioxdm^ Linn. 

Phytolaocaoejc, 

PhytoWcoa ociaadra^ Linn. “Poke-weed.* 

PotTOOWACfijE. 

Polygonum rmnua^ Hudson. 

EoPHORBIACBiC. 

EupJhorbia PepluSy Linn. 

RicinxM communisy Linn. “Castor-oil plant.** 

Urtioe.®. 

Urtica urenSy Unn. “A nettle/* 

iRinsis. 

Sisyrinchium micranihumy Cav. 

Liliacsac. 

Allium fragraiM. Introduced with plants sent from Sydney. 
GRAMIKBiB. 

Brim mmory Linn. 
yy mooiima, Linn. 

Poa annuay Linn. 

Feituca bromoid««y Linn. 

Bromui nUrilisy Linn. 

Norfolk Island for many years employed over a thousand men 
in agricultural pursuits. These were succeeded (from Pitcairn) 
by SO or 40 free men who simply could not keep in order the 
land that had been already cleared and broken up. There are 
at the present time only about a hundred working men on the 
Island, and they cannot be expected to keep the land as free from 
weeds as it undoubtedly was in convict times. When land is 
broken up for cultivation and then neglected, it is surprising 
how abundantly weeds take possession of it. 
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When ground on the Island is ploughed, the Gape Gooseberry 
{Phy satis pemviaiia) first comes up abundantly, and this is suc- 
ceeded by the Castor-oil plant But these are not the worst 
weeds. The four following weeds occur in incre<iible profusion, 
and I may say that never in the whole course of my experience 
have I come across such a place for weeds as Norfolk Island. It 
affords a striking and sad example of the way in which an 
interesting endemic vegetation is becoming overwhelmed with 
introduced plants. The four principal weeds alluded to are : — 

1. Tobacco {Solanum auriculattim). 

2. Poison {Solanum sodomoium). 

3. Acacia (Cassia l<evigata)» 

4. Red Salvia (Salvia pseudococci^iea). 

Making every allowance for the islanders, I still feel that they 
do not make adequate efforts to keep the weeds in check. From 
all that 1 could gather, the islanders are something of fatalista in 
the matter of weeds. Even the cemetery at Emily Bay is ^over- 
grown in the rankest manner. There are weeds from the sea- 
level to the very summit of Mt Pitt. In many oases they should 
be mown down persistently with a scythe, while in a flowerihg 
state; they should not be allowed to seed; then they should be 
ploughed in and sown with grasses. A few years of intelligently 
directed energy would make a marvellous difference in the stock- 
carrying capacity of the land and in its general appearance. 

The rolling downs of the Island are park-like and marvellously 
beautiful, but they are marred by weeds. Still the beautiful 
appearance of well weeded park-land may be seen in part of the 
Mission Station, where, of course, there is much more labour 
available than in most parts of the Island. 

As regards Salvia pseudococchiea (see p, 763), we have an object- 
lesson which the islanders would do well to ponder. If a plant 
once gets the upper hand, it may become a serious weed. There- 
fore, watch garden-escapes. Watch the plants which come up 
with a crop, the result of dirty seed. No amount of foresight 
can prevent these escapes showing themselves, but ordinary fore- 
sight can prevent their becoming a pest. Tobacco was doubtless 
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originally introduced to beautify a home* Setting aside the 
weeds that have made most headway, by all means give attention 
to those plants that seem to be getting out of hand — incipient 
pests. 

I understand that the eradication of weeds was at one time 
enumerated amongst the public works. But, as far as T can 
ascertain » very little weed-eradication is undertaken on either 
public or private account. The reason is that the people have so 
much land that at present they do not feel the deprivation of 
those areas which are lost to them through being rendered useless 
with weeds. But sooner or later, even in Norfolk Island, the 
pinch will come, and I think it should be impressed on the people 
that weeds, if allowed to seed, are spread through the agency of 
the wind, birds and stock. Something should be done, if only to 
prevent the weeds getting worse. The so-called “ Poison 
(iSolannm ftodonmum) is difHcuIt to cope with. It bears enormous 
quantities of fruit, full of seed; and it should be eradicated and 
burnt. The so-called Tobacco {Solanum auriculaium) has some 
redeeming features, as already pointed out. The fruit of the 
Tobacco is palatable to birds, which drop the seeds everywhere, 
and it has taken on such an aggressive attitude that it is ousting 
the indigenous vegetation. Let the islanders b}' all means use 
it for fuel, but endeavours should be made to keep it in fuel 
reserves and not allow it to spread, unchecked, all over the 
Island. The best way to cope with these two weeds is to hoe or 
njattock them out when in flower. While I think the public 
spirit of the islanders should rouse them to do more weeding than 
they do, if only to improve the appearance of their beautiful 
island, I am of opinion that the weed-pests will only be adequately 
dealt with when there is a large accession of population. 

PBST8.—I made enquiry, as far as my opportunities permitted 
me, in regard to the insect and fungus pests on the vegetation. 
Norfolk Island does not appear to be cursed with very serious 
pests; at the same time some of them entail some loss on the 
Islanders, and, as years roll on, they will probably visit the crops 
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with increasing severity unless approved means for combating 
them are seriously studied and adopted. 

Reference to the original report of Lieut. Governor King in 
1788 onward (see Hist. Rec. N.S. Wales, Vol. ii ) shows how at 
the very beginning of settlement he was troubled with pests. 

The American Potato Blight {Botyritu iv/estmui) is said to be 
a recent pest, but it is already prevalent. The haulm withers 
right down in a dajs and the potato is found to be spotted and 
then rotten. The Islanders are in the habit of saving their own 
seed and planting the same patch year after year. The remedies 
are fresh seed and fresh ground. 

I noticed Mealy Bug on Oranges and Lemons, and Black Scale 
on Lisbon Lemons. 

Curl-leaf was observed on some Peach trees. 

Maize occasionally suffers from rust. 

Onions are liable to rust, and also to the attacks of a scale 
insect. 

Water-melons, Ac., are liable to attacks by aphis. 

Imported snails are very destructive. 

Fwci*m ariiculatum^ a native Mistletoe, is very destructive to 
Peaches, Oranges, and some other trees. The branch should be 
cut out between the end of its parasitic roots and the stem of 
the tree. The Islanders do not, however, appear to take any 
steps to check it. 

On the other hand, the Coffee-plant is free from disease. 
There are no snakes, leeches or ticks. White ants are absent, 
and mosquitoes are very rare. 

SUMMARY OF RESULTS. 

Additions to thb iNDiaKNous Flora. 

Norfolk Island presents few physical difficulties to the botanical 
explorer. The following appear to me to be new records for the 
Island; it does not include one species new to soienoe. 
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Phakerogams (46). 

ClemcUis glycinoiden^ DC. 

Ranuncuhia parvifloniat Linn. 

Cakih mari^iwia, Soop. 

Frankania pauc^lora^ DC. 

Malvaatrum irkuapidatum^ A. Gray. 
Linum marginakyy A.DC 
Pdargonium auairah^ Willd. 

Geranium diasectumy Linn. 

Glycine tahaeinuy Benth. 

Rhodomyrtua peidioide$y Benth. 

Ly thrum hyaBopifoliuin^ Linn. 
Meaembryanthemum (aquUateraley Haw. 
Apitim teptophyllumy F.v.M, 

Vtmonia cinereay Less. 

Bidena piloaa^ Linn. 

Cotula a%iairaliay Hook. f. 

Senecio laui%My Forst. 

Sanchua olera^eeust Linn. 

Ftcria hkracioideay Linn. 

^ract/is, A.DC. 

Erythrcea auatraliay R.Br. 

Ipomma Pta-CaprcBy Both. 

Veronica calycinUy B.Br. 

Verbena offieinalky Linn. 

Riimex Brownii^ Campd. 

Oheronia palmicda^ F.v.M. 

Microtia porrifoliay R.Br. 

Cotoeaaia aniiquorumy Schott. 

Cyperue rotunduCy Linn. 

Cyper^ congeaiaiay Vahl. 

KytUngia monocephalay Rottb. 
Seleocbaria aetito, B.Br. 

Seirpm laomiriay Linn. 

Smrpm Spreng. 
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ScirpuB matitimuB^ Linn. 

Cartx invevBay R.Br. 

Panicum R.Br. 

Panicum sanguinaie, Linn. var. ciliaCurn. 

Pa$palum scrobiculdtumt Linn. 

Andropogon re/ractus, R.Br. 

Andropogon offinU^ R.Br. 

MierolfBna stipoides^ R.Br. 

Echinopogon otnUus^ Beauv. 

Dtyeuxia Forsteri^ Kunth. 

Dichelachne crinita^ Hook. f. 

Cyiwdon dactylon^ Linn. 

CRYPTOORAMa ( 17 ). 

Polypodium conJiuenB^ R.Br. 

Adiantum diaphanum^ Blume. 

PiBTiB quadriauriia^ Retz. 

BUchnum dUcolorumi Forat. 

Aihyrium hfBvUorum^ Wall, 

A$pidium dBcompoBiiuni^ Sprang. 

Leptogium iremelloideBy Linn, 

Physma hyr$inum, Aoh. 

Usma harbata, Ach., and var.^rtda, Fr, 

Eamalina leiodea^ Nyl. var./a»%ia^o^ Muell. Arg. 

Ramalina farinacea^ Linn, 

TkelodmUB flavkanBi 8w. 

Phyada co^fluanBi Mtn, 

Pyxine oocoeSf Sw. 

PcUdlaria virsieolor, F^, 

Glyphk verrucoBa^ C. Kn, 

Lentinua exUia* 

The Algn (new records) obtained on the shores of the lelat^d 
I will not enumerate at this place. 
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2. The following list of species includes doubtful records and 
some plants worthy of further inquiry for various reasons : — 

Doubtful Records and Species IkquirbndjE. 

Clematis Indivisa^ Willd. 

Clematis cocciilifolia^ A. Cunn. 

Drimys Howeanat F.v.M. 

Ca>pparis nohilis, F,v. M. 

HymenaiUhera dentatay R.Br. {H, ohlongifoUay A, Cunn.). 
Baronin Barkerianay F.v.M. 

Eriostsmon amhienSy F.v.M. 

EriosUmon Beckleriy F.v.M. 

Bosistoa euodifonnisy F.v.M. 

Pennaniia Endlicheriy Reiss. 

Strehlorrhiza speciosOy Endh 
Metrosideros polymorphay Gaud. 

Mesembrynrithemum austrahy Sol. 

Olea paniculatay R . Br. 

Ochrosia ellipticay LabilL 
Tylophora enerviay F.v.M, 

Smilax piirpuratay G. Forst. 

Smilax glycypht/llay Sm. 

Coiocasia macrorrhizay Schott. 

Cypertis lucidus, R.Br. 

Nsphrodium rnmotumy Hew. 

PhegopUris punciatity Bedd. 

3. Introduced Plants. 

In my paper on the Flora of Lord Howe Island (these Pro- 
ceedings, 1898), I furnished a separate list of the additions to 
the introduced plants recorded from the Island. At pages 746 
^769 (supra) will be found a list of the Norfolk Island introduced 
plants, and na good purpose will be served by making a separata 
list of the species first recorded by me, as most of them are now 
recorded for the first time. 
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The following species said to l>e indigenous were recorded solely 
by Professor Tate. He did not visit the Island, and I do not 
know who collected the specimens referred to. 

Drifnya Howeana^ F.v.M. 

Boronia Barkeriana^ F.v.M. 

ErioBtemon ambienB, F.v.M. 

ErioBtemon Beckleri^ F.v.M. 

Boaistoa enodifortnis^ F.v.M. 

MeiroBideroB polyrtiorpha, Gaud. 

Oha panieulatu^ R.Br. 

PepBTomia leptoBtackya, Hook, et Arn. 

MalatBia iortuoBa^ Blanco. 

Smilax glyeyphylla^ Sm. 

PandamiB Moorei^ F,v.M. (a name only). 

Section ii. 

Early General Accookts op the Vegetation. 

The following accounts by Captain Cook and Lieut. King refer 
to the primeval vegetation of the Island, and are interesting for 
that reason: — 

** We oontlnued to stretch to W.S.W. till the 10th, when at daybreak we 
disoovered land, heaving 8. W., which on a neater approach we found to be an 
island of good height and five leagues in circuit. 1 named it Norfolk Isle, 
in honor of the noble family of Howard. It is situated in the latitude of 
20" 2 ' 00" S. and longitude ' East. 

** We observed many trees and plants common at Now 2iealand, and, in 
particular, the flax plant, which is rather more luxuriant here than in any 
part of that country; but the chief produce it a tort of tpruee pine,* which 
grows in great abundance, and to a large tiae, many of the trees being at 
thick, breast high, as two men could fathom, and exceedingly straight and 
tall. This pine is of a sort between that which grows in New Zealand and 
that in New Caledonia, the foliage differing soihething from both; and the 
wood not so heavy as the former, nor so light and close-grained as the latter. 
It is a good deal like the Quebec pine. For about two hundred yards from 
the shore the ground is covered so thick with shrubs and plants at hardly to 
be penekated Inland, The woods were perfectly clear and free from under* 
wood, and the soil seemed rich and deep. 


Artiucaria 
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** On the isle is freah water; and oabbaf^e palm, wood -sorrel, »ow-thUtle, 
and samphire abounding in some places on the shore, we brought on board 
as much of each sort as the time we had to gather them would admit. These 
oabbage-treSs or paints {IthopaloHtyli* Jhiu^rif J.H.M.) were not thicker than a 
man^s leg, and from ten to twenty feet high. They are of the same genus with 
the ooooa-nut tree; like it they have large pinnated leaves, and are the same as 
the second sort found in the northern parts of New South Wales. The 
cabbage is, pro{>6rly speaking, the bud of the tree; each tree producing but 
one cabbage, which is at the crown, where the leaves spring out, and is 
enclosed in the stem. The cutting off the cabbage effectually destroys the 
tree; so that no more than one can be had from the same stem. The cocoa- 
nut tree, and some others of the palm kind, produce cabbage as well as 
these. This vegetable is not only wholesome, but exceedingly palatable, and 
proved the most agreeable repast we had for some time ** (A V^oyage towards 
the South Pole, dec./* by James Cook. London, 1777, pp. 147-150, with a 
map of Norfolk Isle). 

** Lieut. King describes this island as one entire wood, without a single 
acre of clear land that had been found when the * Supply ’ left there, and 
says that the pine-trees rise fifty and sixty feet before they shoot out any 
branches. There are several other kinds of timber on the island, which, as 
far as he could examine it, was a rich black mould, with great quantities of 
pumice stone. The trees are so bound together by a kind of supple-jack 
that the penetrating into the interior parts of the Island was very dlfiioult." 
(Govr, Phillip in Hist Kec. N.S.W., Vol. i. Pt. 2, p. 12«). 

BlBUOQRAPaY. 

The following works deal more or leas with the vegetation : — 

Cook, Capt. J. — Voyage towards the South Pole, 1772-75, 
Vol ii., pp. 147-9. Contain an account of the discovery of, and a 
desmption of, the island, London, 1777, 

Forstbr, Georgk. — Florulm Insularum Australium Prodromus. 
Gdttingen, 1706. Small 8vo., p. 103 (often quoted as Forst. 
Prod.). 

BieroRiOAii Bscoai^a op Nkw South Wales (Government 
Printer, Sydney), Contain many references to Norfolk Island. 

Wmn, J. — Joutnol of a Voyage to New South Wales, 1790. 

HusrTRR, J,---^An Historical Journal of the Transactions at 
PtHTt Jackson and Norfolk Island, 1793. 
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The account of Norfolk Island was chiefly Imsed on King’s 
Journal, although, of course, Hunter was there for some time. 
There is a map or plan of Norfolk Island facing p. 393, 

Phillip, A.— The Voyage of Governor Phillip to Botany Bay, 
with an Account of the Establishment of the Colonies of Port 
Jackson and Norfolk Island. {Map, <kc,, of Norfolk Island at 
p. 86). London, 1799. 

Collins, Lt.-Col. — An Account of the English Colony in New 
South Wales, 2nd ed., 1804. Contains, p. 336 et Hpq., an account 
of Norfolk Island (drawn up by Lieut.-Govr. King), also a View 
of Sydney, on the South Side of Norfolk Island.*’ 

Lhotsky, John. — ** Biographical Sketch of Ferdinand Bauer, 
Natural History Painter to the Expedition of Captain Flinders, 
R.N., to Terra Australis,” London Journal of Botan}', ii. 109 
(1843). 

Endlichbr, S. — Prodroraus Florse Norfolkicte, sive Catalogue 
Stirpium quee in Insula Norfolk Annis 1804 et 1805 a Ferdinando 
Bauer collectse et depictae. Vienna, 1833. 

Cunningham, A.— See Hewaup. 

Heward, R. — “Biographical Sketch of the late Allan Cun- 
ningham, E^q.,” Hooker’s London Journal of Botany, i. p. 107 
(1842). Includes a list of plants detected on Norfolk Island 
that are not enumerated by Endltcher. 

Backhouse, Jam Bs.«— Extracts from the Letters of, now engaged 
in a Religious Visit to Van Dieman’s Land and New South 
Wales. London, 1838 (3rd ed.). Visit to Norfolk Island, pp. 62, 
69, 71, 73 of Part ii. 

The botanical portion is duplicated in the following : — “ Narra- 
tive of a Visit to the Australian Colonies.” London, 1843. 
Account of the Vegetation of Norfolk Island, with one plate of 
Forest Scenery, p. 251 et $eq. 

Hooker, W. J. — “ Figure and Description of a New Speoies of 
Araucaria from Moreton Bay, New Holland, detected by J. T, 
Bidwill, Esq.” London Journ, Botany, ii 498 (1843)* At page 
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500 there is an account of the Araucaria exceUa of Norfolk 
Island. 

*‘N«w South Walks and Van Dibman’s Land.’'— Copies or 
Extracts of any Correspondence between the Secretary of State 
having the Department of the Colonies and the Governors and 
Van Dieman's Land on the subject of sound Discipline, not already 
laid before the House. Ordered to be printed 9th February, 1846. 

No. 17. Sir G. Gipps to Lord John Russell. 28tli Feb., 1840. 
Enclosing plans, reports and estimates for building prisons, etc., 
at Norfolk Island.” Many other letters. Map and chart of 
Norfolk Island from Actual Survey, 1840. 

Downing, Chas. Toogood. — “ On Norfolk Island, its Character 
and Productions.” Proc, Roy. Soc. Tas., Vol. iii. p. 195, 1859. 
He makes a free use of Backhouse. 

Campbell, Joseph.— Norfolk Island and its Inhabitants. 
Sydney, 1879. 

McFarland, Alfred. — Mutiny in the “Bounty” and Story 
of the Pitcairn Islanders. Sydney (n.d, 1884). Norfolk Island, 
p. 209, but little reference to the plants. 

Mueller, F. von. — “ On Some Plants of Norfolk Island, with 
Description of a New A»plcfiium*^ Journ. Bot. xxii. 289. 

‘‘Notes on Some Plants from Norfolk 

Island. Op* otr. xxiii. 353, 

Note on Exocarpus phyllanthoides^ Endl., 

and other Plants found in Norfolk Island. Pragm. ix. 169. See 
also Carne, J. E. 

Spruson, J. J. — Norfolk Island ; Outline of its History from 
1788 to 1884. Sydney, 1885. 

Cahne, J. E. — Report on a Geological Visit to Norfolk Island 
Ann, Rep. Dept. Mines N.S.W,, for 1885, p. 147. Contain^ a 
“List of the Flora, furnished by Mr. Isaac Robinson, from 
desoriptions by Baron von Mueller.” 

Tate, R. — ‘*On the Geographic Relations of the Floras of 
Norfolk and Lord Howe Islands.” Macleay Memorial Volume 
(Linn. Soo. KS. Wales), 205. 
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Moohb, C., and Bktche, E. — Handbook of the Flora of New 
Bouth Wales. Govt. Printer, Sydney, 1893. At p. 518 a list of 

Lord Howe and Norfolk Island Plants.*' 

Hemsley, W. B. — “The Flora of Lord Howe Wand.” Annals 
of Botany, Vol. x., 221 et $€q, Tliis paper contains notes on 
certain plants common both to Lord Howe and Norfolk Islands; 
also tables taking cognizance of the genera found in Norfolk 
Island and elsewhere. 

Ferdinand Baukr and Norfolk Island. 

The following brief notes concerning Ferdinand Bauer are 
taken from Lhotsky's paper. Bauer not onl}' depicted the plants 
of Norfolk. Island in a masterly manner, but he collected many 
plants, and his herbarium, with his drawings, enabled Endlicher 
to write his Prodromus. One extinct plant (StrehloTThiza) is now 
alone known from Bauer’s drawings. I would that replicas of 
Bauer’s drawings could, in the interests of science, be made for 
Australia. Australian botanists could thus be enabled to clear 
up some points. 

He was appointed Natural History Draughtsman to the expe- 
dition to Terra Australis, commanded by Captain Flinders, of 
mH.M,S. Investigator.” His salary was £300 a year, with 
rations for himself and servant. The E. I. Company having 
contributed £1200 towards the expenses of this expedition, the 
share which Bauer received enabled him to make his outfit as an 
artist very complete. It was further granted, by the Lords of 
the Admiralty, that all drawings executed, which were not 
required for publication in any work connected with the expedi- 
tion, should be the artist's own property, as well as the specimens 
collected by him, except those that should go to the British 
Museum. 

During his excursions from False Bay to Table Mountain, Cape 
of Good Hope, and those at King George's Sound, W.A., until 
the first arrival of the “Investigator” at Port Jackson, B^uer 
had completed, up to the 22nd of May, 1802, 350 sketches of 
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plants, and 100 of animals, etc. On quitting the latter place for 
Torres Straits, he writes on the 20th of July that his collection 
then comprised seven hundred drawings, which he had left for 
safety in the house of the Governor at Sydney. 

Lhotsky possessed two letters of his — one written from the east 
coast of l^ew Holland, when the ‘‘Lady Nelson ” left the “ Investi- 
gator,’’ and the other at the period when the latter vessel had 
been condemned, and Captain Flinders was on his way to England. 
In the latter communication, which is not dated, but probably 
written in the middle of the year 1803, Bauer states that between 
the period of his starting from and his return to Sydney, he had 
executed designs of 500 species of plants, and 90 of animals, the 
latter chiefly birds. He complains in this and former communi- 
cations, that the wet state of the cabins in the ** Investigator,” 
by injuring his paper, had hindered the perfect execution of his 
drawings. Captain Flinders having decided to go back to 
England, Mr. Robert Brown and Mr. Bauer awaited his return 
in Australia; and during this period Ferdinand visited Norfolk 
Island, and spent eight months there, collecting those materials 
used by Endlicher “ Baueri in colli gendis stirpibus industriae, in 
desiccando dexteritati et divine plane in pingendo ingenio 
debetur” (Endlicher’s Preface), 

At length he determined to withdraw to his native land, taking 
with him his most extensive collections, drawings of more than 
2000 species of plants, several hundred sketches of animals, a 
very valuable herbarium and collection of skins, the whole 
occupying 14t large oases, with which he set sail from England in 
August, 1614. 

The liberality with which Ferdinand Bauer had been treated 
by the English Governmentt in whose service he had remained, 
^nishing plates illustrative of the expedition up to the year 
1613^ enabled him, on his return to Austria, to purchase a small 
bouse at Hitzing, near Vienna, adjacent to the large Botanic 
Garden of Scbdnbrunm Here be worked very bard in executing 
itnd completing his drawings of New Holland plants and animals, 
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a8 well as some plates of his illustrationsi filling two large volumes 
with the former, 

Bauer died on the 17th of March, 1826, in the 66th year of his 
age. The bulk of his collections was bequeathed to his legal 
heirs; but the two volumes of miniature paintings of Australian 
plants and animals he left to his brother Francis, by whom they 
were afterwards { 1 842 ) sold to Mr. Robert Brown. His herbarium 
and skins of animals and birds, with the sketches illustrative of 
them, were purchased for the Imperial Museum of Vienna; and 
a great many drawings, as well as copies of the Illustrationes, 
w€ire still, in the year 1829, in the possession of his brother 
Francis at Vienna. I do not know what became of Francis’ 
collections. 

Earlt Goverkmkkt Gardens. 

Owing to the paucity of published records and to the break in 
continuity of settlement of the Island, it is very difficult to obtain 
details of the early Government gardens. The very beginning of 
cultivation is recounted by Lieut. -Govr. King in his official diary 
(Hist. Rec. N.S. Wales, ii. p. 556, et w^.). 

From that modest record we learn that on Friday, 1 4th March, 
1788 

At noon finished delving and enclosing ye garden. Its else is 87 feet 
square; the soil very rich and deep. Began squaring it out and sowing ye 
seeds as marked In ye columns.’’ 

Following is a list of the first seeds, Ac., planted : — 

** Potatoes, yams, turnips, onions, lettuce, spinage, parsley, cabbage.” 

On the following Monday, viz., 17th March, the following 
sowing took place, viz. : — 

Potatoes, beet^ early cabbage, cauliflower, creasy mtzstard, jibbroodi, 
fennel, thyme, marjoram, shalots, sorrel, parsnips, pars^y, carrots, com 
sallad, lettuce, onion, Indian corn, French beans, rhubarb, 5 ooooanuk.’* 

On that same day the proud entry was made 3— 

turnips, radishes, cabbages and lettuces are out of ye ground.” 
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Th« island uninhabited prior to its discovery by Captain 
Cook, and doubtless these humble vegetables were the first ever 
grown on it by the hand of man. 

On the 18th March he “sowed 3 cotton^seeils on ye top of ye 
hill.” King carefully recorded progress in those early days, as 
the success of the plantings was of great importance, not only to 
the infant settlements, but also to Sydney, which had just been 
founded. The first maize {Indian corn) showed itself on Sunday, 
23Td March, and on 30th March, doubtless as an extra treat for 
Sunday, he “cut some cress and mustard for ye people; left some 
ioT seed.” 

This first Government garden was doubtless close to the ofi&cial 
township, and was known as “ Arthur^s Vale.” 

I have been permitted to make, through the courtesy of Mr. 
F. M, Bladen, a copy of a plan of Norfolk Island, entitled, “ Plan 
of the Settlers’ lots and the ground cultivated for the Publick on 
Norfolk Island, 1796.” It contains “Lots of ground cleared of 
timber for the Publick use, green.” There are three “green” 
areas, one at the settlement (the present township), a second 
called “Queenboro*,” now known as Longridge, and a third 
called “ Phillipburgh,” now known as Cascades. 

At an earlier date (I9th March, 1794, Lieut-Govr. King 
r^orted 

“Employed at ooltivating Government ground :~-At Sydney, 154 acres, 
45 men. At Queenaborough, 176 acres, 50 men, At Fhillipsbargh, 42 
a(M»e,^18men»* {HUt, Rec. N.S.W. ii. p, 191). 

jk>mtii^ out that one hundred and thirteen only are employed 
at cultivation. 

“A great quantity of Qoverament*s maiase remains to be got in, and the 
576 acres belonging to Government are so much overrun with high weeds, 
owing to the constant irains, that it would require five times tihat number of 
mm to ge4 it |iii any tolerable state time enough tor receiving the next 
eeaeon's seed, which idtould be sown in May ** [Op. cU, VoL ii., p. 187). 

King, on 5th Novr., 1794, repoH^d the number of Gardeners 
at public garden, Arthur’s Vale, for rearing plants and preserving 
50 
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seeds . . * 2^'; and Gardeners at Queen sborough for nursing 

of fruit trees . . . 2/' This would of course refer to skilled 

labour only. 

In a letter addressed by Mrs. Morrissett, wife of Col. Morris- 
sett, Commandant at Norfolk Island, dated 5th March, 1830, to 
Mr. Fraser, Superintendent of the Botanic Garden, Sydney, she 
states ; — 

“ We have selected a beautiful spot for our garden, about 2^ miles from 
Government House, which we call the Orange Vale. 

This was a fourth ganlen. Government House, Norfolk 
Island was, according to the same letter, occupied by Colonel and 
Mrs. Morrissett at Christmas, 1S29. 

Backhouse (p. 251) speaks, in 1835, of the Commandant’s 
garden, which is situated in a beautiful hollow called Orange 
Vale. 

The vale bears the name of Orange Vale to this day, but it 
has gone to ruin long ago. Approaching the Mission Station by 
the noble avenue of Norfolk Island Pines, one observes to the 
right, a second avenue of Pines descending to a gully. This is 
Orange Vale, but very few of the original plants (other than the 
Pines) are in existence now. 

Backhouse goes on to say 

Much of the land was formerly oultivatsd, but this is now overrun with 
the Apple-fruited Guava, and the Lemon, which were introduced many years 
ago, when the Island was settled, with a view to its becoming a granary to 
New South Wale^. Grape vines, figs, and some other fr^ts have also 
become naturalised In the garden at Orange Vale, eoftee, bananas, goavasi 
grapes, figs, olives, pomegranates, strawberries, loquais and melons are 
oulUvated suboessfully. Apples are also grown here, but they are poor and 
wtU not keep/* 

At p. 264 he goes on to aay,,: — 

** Accompanied by the Agricultural Superintendent, we walked to a stock- 
station, called Cheeses GuUy, on the north side of Island, Where three 
men are placed In charge of some cattle, feeding on grassy hills, embosomed 
in wood, and partially overgrown with Lemon and Onava-irses.*' 

I do not know whether the name Cheese’s Gully is still in nse« 
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There are the remains of the old Government Garden at the 
Caeoades (Phillipaburgh) on Mrs. Young's land. It is a wreck 
of a garden now mostly under Sweet Potatoes, but some of the 
original trees are still in existence. For example, we have a huge 
Moreton Bay Fig whose surface or buttress roots spread out 
seventy (70) feet across. There are also huge Olive-trees, eleven 
feet , at spread of roots; a Pittoaporum xindulatum thirty inches 
in diameter, and some very large Moreton Bay Cliestnuts (Casta' 
noapermum australe). 

I also noticed in this old garden, Yuccas, a Rose Apple, 
Pomegranate, a Coral -tree (Erythrina)^ a Guava forest, an edible 
Fig, Arundo donaxy Peach, Mulberry, the Blue Guava (Psiditim 
Caiilayanum)^ a Lisbon Lemon, Candle-nut tree (Ahurites)^ and 
a Cherimoyer. There are also the remains of a gardener's cottage, 
built of stone, and on its ruins and about the Indian Shot, the 
Passion Vine, and a tall Lima Bean are growing in the greatest 
pro{usi9n. 

Phillip Island. 

On 2ud Deer., 1788, Lieut.-Govr, King wrote as follows 

** At 6 a.m. 1 went in the coble to Phillip’s Isle, where 1 landed on a rock 
in Collin’s Bay at hall- past seven, and climbed up the hills, which I found a 
fine rich red clay. A valley In the form of a haU^moon runs round the 
hilk over Collin’s Bay, and is, as well as the hills, wooded but not thick. 
1 do not suppose that there are above 150 pine trees on the whole island. 
Moet of the hills are covered with a thick entangled kind of reed (perhaps 
C^peru* /hemofodes, Kndl., J.H.M.) which only wants burning to blear 
away 100 acres of ground, which would make a One wheat land, if not too 
(Hist. Boo. N.S.W., ii. p. 601.) 

Allan Ounningham butanised on the Island (which by the way 
was termed Pig Island by Bauer, by reason of those animals 
being placed there), and he gave an account of his trip 
(London Joum. Bot. i. 113- 1 20), which was sadly interfered with 
owing to his having been marooned there by his convict atten- 
dants. His account of the vegetation is the beat that has been 
preserved, imd is particularly valuable booause the Island, though 
smallf contained some endemic species, and because, as already 
hinted, the Island has, through the depredations of animals, been 
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since reduced almost to the condition of a bare rock. Owing to 
the weather not being favourable I was unable to visit Phillip 
Island. Following is Allan Cunningham’s account of the 
vegetation : — 

* * The Interior presents some deep hollows, in parts densely wooded with 
small trees, and an underwood, chiefly of tl)e thorny Caper bush {Bmhtckia 
nobUiB)^ bearing fruit like a green lemon, and very difficult to travel through ** 
(Op. cit. p. 114). 

** Of the plants, I have to remark that they were, with but few exceptions, 
the same as those of Norfolk Island. Among them were a species of Mihinens 
(i/. innUartB, Endl.), which has a suflruticose, spinous stem, bore decayed 
yellowish flowers, appearing not to differ from a plant found at Fort 
Macquarie. I collected flowering specitnens of Blackhvmia pinnaUi, not 
previously met with in that state, and also of CapparU cifrina, A, Gunn. 
MSS. (BuBhecMa nobiliSy Endl.). and the ripe fruit of Mimuitopn lanrina^ 
A. Cunn. MSS. (AchroB coBtcUa, Endl.), which being produced in abundanoa, 
afford considerable provender for the pigs. In the shades, 1 detected a dark, 
glossy, pinnated leaved twiner; it appeared to be an undescribed species of 
CUtoria (CliatUkuB Bamri, A Cunn. MSS.”) //>. p. Ufif, ' 

After pushing our way through some brashes of Caper, [we] entered 
a thick, close wood, in which Croion tanfQni/lutm (Baioghin luekkt, 
Endl.), ffihiBCvH PaterBonii (Lagunaria PaterBonih G. Don), Jfyo- 
porum obgcurumt Forgt., Blackbumia pinncUa, Foret., the large Piper 
(P, psittacorum, Endl.), and Oka apetcUa^ Vahl, were very fr^uent. 
This latter I found in flower and young fruit, and w«i, therefore, 
fully enabled to establish its identity with Forster^s plant, originally found 
by that botanist in New Zealand, The Coccohha a^tvlin 
awUtiile, A. Rich.) which 1 formerly detected on the sandy shores of the Bay 
ol Islands, 1 also met with, in open situations, but not in fructiflcation. On 
the southern and western sides of the Jdand, where more particukirly I 
directed my walk, 1 observed on grassy spots, (hmmtUm cyama, K. Br., 
Bolwinm nigrum (?), Pluwhugo teylanieu^ with the purple flowering DuliehoB 
iOamteo/ta Banemna, EndL), bearing its pods, which are trioarinated on 
their upper edge. A few blighted trees of Atauctvria stood detached fiom 
each other in open exposed situations, but not a single tree fern was met with 
in the deep gullies we descended, where only two sj^cles of Ftficcs, so 
frequent on the large Island, were remarked ” (lb. p, 116). 

Following appear to be the endemic apeciea 
HihUcm inmlmi$^ Endl. 

StreUorrhiza spgoio$a, Endl 
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Baueriana^ EndL, the fruit of which wan described 
to me as “ like a bright red elongated tomato,** 

Triticum Khi^ianumf EndL 

Nepban Island, 

A smaller island than Phillip, Nepean Island by name, is quite 
close to Norfolk Island and is grass-covered, with one solitary 
weather-beaten Norfolk Island Pine upon it. It is covered with 
grass and has no running water. It is alx»ut fifty feet high, a 
quarter of a mile long, and is of a horse-shoe shape. 

Lieut. -Governor King wrote as follows concerning it on the 
29th November, 1788 : 

** At 9 am. I went out in the coble and landed on Nepean's Ule, which I 
found a lump of entire sand, which la kept together by a border of rooks. 
Notwithstanding the deep sand, this island produces near two hundred very 
fine pines (Hist. Reo. N.S.W., 11. p. 000.) 


EXPLANATION OF PLATE XXXVIII. 

Dytoxplm Paiertanktmmf Benth. A Hook. f. 

Fig. 1. —-Epidermis paginn superior is. 

Fig. 2.— Epidermis paginn inferior is. 

Ftg. 3.— Foliolum cum nervo laterali transverse seotum (160 x auotum). 

a. Epidermis paginn Buperioris; ' 6. Hypodema; c. Staarenchymil (Palis- 
aadea) ; d. Pneumatenohyma ; s. Epidermis paginn inferioris ; /. Olluln 
hypodermatU roetaliophorn ; y. CeUuln pneumateuohymatU ; A. Celluln 
eeotetorln (resinifern); i. Fasciulusvaeorumlongitudinaliter serins; L Fascia 
euluivasorumtransversimsertus; (L Stomata; mnt. Inner tiones glipdular urn 
dedearum (L. Kadlkofar). 
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NOTES ON THE GEOGRAPHY OF THE BLUE 
MOUNTAINS AND SYDNEY DISTRICT. 

By E. C. Andrews, B.A. 

(Plates xxxix.-xliv. ) 

Introduction. 

The following notes are intended merely as an introduction to 
the geographical study of the Blue Mountain area. The salient 
points of the subject only are touched upon, the details being 
problems for future study. The deductions themselves also are 
suggestions only, needing more extended inductive studies for 
confirmation. 

For a brief outline of the process involved in stream develop- 
ment, reference may be made to a paper by the writer* ** on **The 
Tertiary History of New England/’ in which the views of the 
American geographers are epitomised. To Hutton and Playfair, 
of England, the pioneering of this branch of study is due; but 
they lived a century in advance of their age, and stream develop- 
ment received little attention lor a considerable period after their 
deaths. Sir A. Geikie recognised the importance of their 
methods more than half a century later, while J. W. Powell, J. 
8. Newberry, and others, as the result of exploration in the 
wonderland of the Western States of America, readily appre- 
hended the natural succession of the forms induced by the 
agencies of gradation in elevated areas. To the untiring labours 
of Prof. W. M. Davis and bis lucid interpretation of surface 
forms, modern geography owes probably its greatest impetus. 
As Prof. Huxley to the theory of biological evolution, so Prof. 

* Beoords Gaol Sumy K.S. Waks, vii. Ft. 3, 1908, pp. 140-816 (and 

ntferenoeS). 
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Davis to geographical studies; and hia numerous papers embodied 
in the publications of Harvard College, The American Journal of 
Science, the Geographical Magazine, the Geological Survey 
of the United States and other Societies are invaluable to 
intending workers in this field. The writer also desires to record 
the great help he has received from the perusal of a paper on 
“ Shoreline Topography” by Dr. F. P. Gulliver* and one of the 
volumes iu the Progressive Science Series on “River Development” 
by Prof, I. Russell 

In Australian studies very little attention appears to have been 
bestowed on the importance of appreciating the relative value of 
various operations known to occur in a cycle, although in a paper 
on “The Haised Beaches of the Hunter River Delta,” by Prof. 
T. W. E David and R. Etheridge, Jun.,t the later elevation is 
differentiated from the earlier and more important subsidence, and 
to each is assigned its proper share in the coastal topography. 

Other workers J recognised the operation of contrary move- 
ments in the northern division of this State in Extra- Barrier 
Reef areas, A keen observer like Jukes, § as the result of 
inductive studies, recognised undoubted signs of elevation along 
the Queensland and New South Wales coasts, but condemned his 
own deductions therefrom as premature inferences because 
apparently discordant with the conclusions arrived at by the 
great Darwin for the same place from “Barrier Reef” considera- 
tions The Rev. J. E. T, Woods]) also disputed the case for 
elevation, probably on the same grounds. 

Other oUervers of note, however, like Prof A. Agassiz, Dima, 
and Rattray, H untrammelled by prejudice, recognised the validity 


* Pros. Amer. Acad. Arts Soi. xxxiv. No. 8, 1B89. 
t Bee, Oeol Sumy, N.S, Wales, ll. 1890, pp. S7-68, pi. 8. 

X J. B. Came, Bee. GteoL Survey N.S. Wales, v. 1897, pp. 71-86, 
i Voyage of “ Fly,” i. 

D Proe. tlnn, Soe. N.S. Wales, V. 1886, pp, 187-189. 

V for general references, see B. 0. Andrevrs,.Proo. Linn. Soo. N.S. Wales, 
1909, Pt 9, pp. 164*6. 
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of the claims of elevation for North Queensland, Yet even 
workers like these appear to have overlooked what are, in the 
writer's opinion, the main lessons taught by the shoredine and 
coastal topography, as also the main criteria of subsidence and 
late elevation. 

In their discussions the idea does not appear to have been 
entertained of a dominant movement expressing “the algebraic 
sum ** of various slighter movements, vix., that a region might, in 
a broad sense, represent the overshadowing influence of elevation 
or subsidence concomitantly with criteria of subsiding coast and 
shore-line movements in like or contrary directions. To a studen t 
of shore-line topography only, the eastern coast of Australia 
evidences the influence of late elevation at every turn, but to one 
who gets above these details of beach and coastal plain on to 
some high sea-cliff, the shore-lina and associated areas are seen 
to be passing through a youthful stage of drowning on which a 
vibration of recent elevation has been imposed; while to the 
topographer viewing the coastal sweep from some commanding 
elevation like the Guy Fawkes “Look Out” in New England, 
the whole country is seen to be in a state of pronounced uplift 
int^errupted recenUy (over restricted areas) by slight subsidence 
and elevation. Tlius the high and widely trenched plateau 
which advances boldly into the sea in North QueenslaiUi 
points to a pronounced cycle of Tertiary elevation, since the initia- 
tion of which plateau di8seoti<m has advanced to the stage of 
maturity as regards the coastal area; the long Saltwater vi^eys 
and boldly seaward advancing headlands, as also the numerous 
mountainous islands dotting the broad oontinental shelf, polut 
to a very youthful minor cycle of coastal subsidence (foHowing 
on well advanced marine erosion)* which flooded the old base^ 
levelled valleys of the present “oafion cycle, ”t and allowed of the 
establishment of the Great Barrier Reef on beds of late *|'ertiary 


* See also Prof, A. Agassis, “The Great Barrier Beef of Ausindia.’* 
BnU. hftM. Oomp. Zool Harv. Coll. vUi. 

t Term adopted after Prof. W. M. Davis. 
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age; while upoB the same area a atill later and comparatively 
insignificant movement or vibration of elevation has been imposed, 
criteria of the uplift existing as numerous raised beaches, tombolos 
and wide coastal plains backed up by high precipitous escarp* 
ments. 

For the Sydney area we may represent the elevation which 
attained its maximum importance during the early part of the 
caftoti cycle as 3000 feet, the finctuating late subsidence as 200 
feet,* and the joggle of elevation as 10 feet. The relative 
importance of each is thus appreciated. In a short time the thin 
veneer of coastal plain exposed by the elevatory vibration will 
vanish from the shore-line topography, while under the steady 
march of maiine and subaerial forces the evidence of the epicycle 
of coastal sinking in late Pleistocene times, although more stable 
than that of the weaker elevation, will also be found to be short- 
lived. Yet after their disappearance tlie geographer will decipher 
the tale of the great late Tertiary uplift with the greatest ease, 
though doubtless scores of tremulous movements will modify the 
topography before the close of the cycle. Care should be exercised 
not to miss the main lesson in the insignificant details; shore-line, 
shore, coast, and plateau should be surveyed together, and the 
recent oscillatory movements discussed in the later portion of this 
pajier may be regarded as ephemeral features which influence the 
grand issue in part only and depend for the very recognition of 
their existence on the evidence yielded by the associated sedi- 
ments, as the occurrence of scaffold planks is inferred from the 
siglat of a finished edifice. 

As this paper is written mainly with the object of clearly 
differentiating between the various divisions of a cycle, let us 
emphasise the point still further by considering the philosophy 
C(f sedimentation as throwing light on the subject. Great systems 
l^e our Carboniferous and Permo-Carboniferous show immense 


* Mere proncunoed subsidence with equivalent sedimentation is indicated 
lor Korth Queeniland. 
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basal oonglomerates unconformably overlying finer beds. Other 
conglomerate and grit beds occur higher up in the series, though 
subordinate in importance to the great basal examples. Alter- 
nating coarse and fine-grained measures, and also bedded and 
lenticular limestones, occur in the inter-conglomerate spaces. 
The basal layers of boulders and pebbles argue a pronounced 
epeirogenic movement accompanied by folding which closed one 
series of cycles while inaugurating another. During the early 
stages of the initiatory cycle the torrential action (owing to 
increased stream grade) of the new streams resulted in great loss 
of boulders and pebbles along the shore, while the succeeding 
finer-grained masses evidence the pronounced subjugation of the 
continuous mountain system. The alternation of coarse and fine 
layers in vertical succession points to oscillations of movement — 
here a layer of grit indicating elevation, there a coarse-grained 
and cross-bedded sandstone evidencing rapid stream-movement, 
a Ijed of sandstone or lens of limestone illustrating calm con- 
ditions. The occurrence of conglomerates overlying fi.no sediment 
or growth as coal seams or mudstones implies the rejuvenescence 
of elevation succeeding pronounced erosion or slow subsidence 
and concomitant sedimentation; if the conglomerates be im- 
portant, a new cycle is demonstrated. Nor must we lose sight 
of differential and accentuated movements. After elevation, 
subsidence oscillations act in the direction of diminished erosion 
and consequently finer sedimentation. A rapid rise after youth- 
ful sinking minimises the effect of the drowning. Thus from a 
consideration of such a system as the Permo-Carboniferous the 
existence of numerous large and small cycles is proved. Each 
vibration of movement resulting in a layer of sand or mudstones 
is overshadowed by the epicycle, each epicycle with its grits, &c., 
is dominated by the cycle, which in turn expresses but a fraction 
of the period. 

I desire here to thank Messrs. Dun, Morrison, and Mutton for 
assistance and information supplied in the preparation of this 
work. 



BY B, O. ANDRBW8. 


791 


Thesis. 

Several peneplains^ were developed at various times at sea-level, 
and elevated successively to varying heights. The elevations were 
of the nature of broad vertical uplifts for the centre of the dis- 
turbed area, with gradual slopes east and west of the high central 
plains, the axis of uplift being meridionally disposed. The 
imperfect reduction of the old plateaus in their central portions 
permits of the deciphering of the relative amounts of erosion 
performed during the successive cycles of land-degradation, and 
thus aifords physiographical criteria of the relative duration in 
time of such geological divisions as the Cretaceous and Tertiary 
periods. 

A study of the Hawkeshury River shows that progressive 
stream to be the outcome of several periods of stream-revival, 
during which its oiiginal and unimportant consequent direction 
was succeeded by its present pronounced lengthwise course, as it 
adjusted itself wonderfully to the surrounding rock structures. 
The present caflions of the Lower Hawkesbury point to a rejuven- 
escence of the Pliocene stream, the river incising its way through 
the differential uplifts along its old course. 

The youth of the latest uplift of importance is evidenced by 
the appearance of the present cations. The influence of differential 
erosion on the rock structures is also well seen. An oscillation 
of subsidence* in Pleistocene time is indicated by the conversion 
of the Pliocene(?) oafions along their lower courses into magniflcent 
harbours, while subsequent stream-action and a very recent 
vibration of elevation accentuate such features as coastal plain- 
formations. 

The eommercifkl' significance of the recent drowning and the 
piracy of the Hawkesbury hy beheading of streams, with conse- 
quent diminishing of river competence to silt up the harbours, is 
well Been by a study of the coast. 


* One d these may hereafter be referable tc ** benching ” in hcrisontally 

bedded strata. 
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The Plateaus., 

Standing on some eminence in or around Sydney and looking 
westvratd, a range of mountains is seen to present an almost 
unbroken sky-line to the observer. Here and there a 6at- topped 
mass rises above the general level. The even sky-line represents 
the stretch of the Blue Mountain plateau, and the still higher 
table-topped hills count Mount Tomah, Mount King George, 
Mount Victoria and Blackheath among their number. If a trip 
be taken across the valley of the Nepean at Penrith to Glen brook 
(600 feet above sea-level), it will seen that the surface gradually 
rises until a point is reached almost 3,000 feet above sea-level, 
when it will be found that numerous large da t- topped masses rise 
above this level. Crossing one of these mesas,* on which Black- 
heath and Mount Clarence are situated, a precipitous escarpment 
is observed to separate the upper and lower plain-like expanses. 
Thence the 3,000 feet level winds westward, being overshadowed 
by the mountains possessing subhorirontal summits. Various 
towns occur on this upland (3,000 feet), among which may be 
cited Orange, Blayney, Oberon, Hill End, Wattle Flat, Wallera- 
wang and Lithgow. The plain-like expanses are not all at present 
co-extensive, but were the intervening gullies filled they would form 
a huge peneplain continuous in all directions and broken only in 
the central portions by large mountain mosses. Around Itawsen, 
Wentworth Fsdls, and the several towns just enumerated, these 
higher table-topped hills are common. Blackheath, Mount Vic- 
toria, Bell, Mount King George, Mount Tomah and the bills 
north and north-east of Wollerawang mark points on a higher 
level which rises some 400 or 500 feet above the lower plateau. 
Their total area is trifling compared with that of the 3,000 to 
3,100 feet level, but were the wide intervening basins filled, they 
would in turn form another plain some 3,500 feet above seo^Iev^ * 
in the central portions. Above these again numerous points 
occur, flat-topped or cone-shaped, which rise to a height of 4,100 


A fiat-topped hill rising above the surrounding plain. 
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to 4,300 feet above Hea level. Theue include the great flat-topped 
maHses eaet of Bathuret known an the Stony Bidges, the Clear 
Creek Hills and Mount Horrible;. while the Sunny Corner Hills, 
Mounts I^mhle, Walker, Binda and the Jenolan Hills represent 
points rising to the same level, but more or less dome- or hummock- 
shaped. 

Returning to a discussion of the 3,100 feet level, we And that 
east of a line running north and south in the neigh l>ourhood of 
Mount Victoria there is a gradual decrease in slope to the sea, 
varied only by local differences. Thus to Sydney, from Lawson 
through Glen brook, the general flat falls gradually to a height of 
300 feet at the coast, broken, however, by the great valley of the 
Nepean at Pennth and the famous iiionoclinal fold and fault'*^ 
running north and south through Kurrajong Heights. To the 
north and north-west of Sydney the general even easterly tilt 
appears to be bent upwards so as to present a gentle glacis to 
the metropolitan area. At Hornsby this slope has carried the 
land to a height of 600 feet above sea-level; beyond this point 
it spreads horizontally. Standing on the heights above the 
Hawkesbury River, near Berowra, the surface appears as a plain, 
surmounted by small flat-topped hills. ISouthwards from Sydney 
the 300 feet level rises gently for 40 or 50 miles until the 2,200 
feet level is attained, beyond which the surface spreads as a great 
plain. Numerous small faults and folds will doubtless, hereafter, 
be found associated with this bent surface. 

Tb^ughout the Blue Mountains one finds tremendous gulches 
or trenches winding among the plateaus. These are bordered by 
parapets or ramparts of sandstone and shale, as much as 
1^500 feet high in places. All the clefts end in V-shaped niches, 
into which wateribUs of great height precipitate themselves. 

' Frequently the bases of the cafions are sunken 2,000 feet below 
the level of the plateau. Under the sandstone ramparts comes a 
steep slope of weaker material. 

# % £/ David, Joum. Froc. Roy. Soo. N.S. Wales, xxxvi., pp. 350-870. 
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Pig. 1 ia a sketch section across the ordinary type of caBon. 

AA represents the high sandstone clifis, bb the steep talus 
slopes. The floors of these valleys, as shown at o, are usually 



Fig. Diagram illustrating the formation of the Blue Mountain caftona 


wide. A most interesting feature about them is the fact that if 
the ordinary slope of one of the sandstone beds as at a be con- 
tinued across the valley it will coincide with a similar bed in cliff 
A. Similarly fot* the shale and sandstone slopes of b and 
This fact of observation points to the obvious conclusion that at 
some previous period the sandstone and shale beds most have 
been continuous across the caflons. 

Thus, from the foregoing paragraphs, it will be seen that by 
filling up all the hollows for each set of fiat-topped massesf we 
shall obtain several plains rising one above the other; the highest 
being 4,100 or 4,200 feet above sea-level, and of relatively in^g- 
nifioant extent, being represented merely by peaks and a few 
mesas; the next 3,500 feet above sea-level, represented by long 
winding mesas; and a still lower one 8,000 or 3,100 feet in 
absolute height, and of much greater area than the 3,500 feet 
level. In the case of the 3,100 and 3,500 feet levels we notiee 
that they slope gradually towards sea-level east of a line drawn 
north and south somewhere between Lithgow and Blackbeath, 


* C. S. Wilkinson, ** Mineral Produets cf New South Wales/* 1S8S; 

t Mesas. 



BY K* 0. ANDREWS. 


795 


and towards the interior west o£ a meridional line passing through 
Blay ney or Orange. To the 3,100 feet level and its coastal slopes 
we propose the name of the Lithgow Peneplain; to the 3,500 
(approximate) foet level the name of the Blue Mountain Plain. ♦ 
To the 4,1004,200 feet level the name Jenolan Plain seems 
appropriate from the occurrence there of numerous residuals of 
that old high-level surface. Above the Jenolan level very small 
hills are found, such ew the Sunny Corner Mountain (Plate 
xxxix). 

Fig. g of Plate xxxix represents the relative slopes and mesas 
of each surface approximately. 

More detailed observation may hereafter demand the fusion of 
the Blue Mountain and Lithgow Plains, with reference of the 
3,000 feet level at Lithgow, Bowenfels, Rydal and in the neigh- 
bourhood of Mount King George to ‘‘ benching ” agencies. The 
great extent of the 3,000 feet surface, however, in the contorted 
PalfiBOzoic rooks to the near west is against this idea of a common 
age for the two surfaces. 

Thus it would appear that three peneplains have been developed 
near sea-level, and successively raised 700, 400 and 3,100 feet 
approximately above this datum li«e.t 

From a study of the present disposition of the streams we 
should feel constrained also, even should the evidence of the 
mesas be withheld, to postulate at least a double cycle of erosion 
ior the area under consideration, so marvellously are the streams 
adjusted to the rock structures. Reference in detail to this will 
be ihade in the proper place. Suba^^rial erosion and elevation 
thus appear to be the key to the formation of the successive 
plateaus. 

At present the exact ages of these elevations and the cycles of 
erosion initiated thereby cannot be fixed. Each cycle, especially 


Prom the more eommoaty known peaks in the Blue Mountains which 
form mesas of this level. 

t AUowanoe most be made in these figures in the oentrel areas for the 
/ thoomplete rednet^ of a plateau to base-level. 
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the earliest one, indicates an enormous period of time, and as 
must be obvious at once, each pronounced cycle such as we have 
evidence of in this area must be associated with a distinct period 
of sedimentation such as Ter tiai'y (or Lower and Upper Tertiary), 
Lower and Upper Cretaceous, Jurassic, etc. Undoubted paleron, 
tological criteria of age are absent even for the latest movement 
of elevation resulting in the Lithgow peneplain, although a 
Miocene* age has been ascribed to the lower high-level plain of 
Eastern Victoria, which is probably co-ex tensive through Monaro 
with the Lithgow peneplain. Tlie evidence as to the age of the 
Victorian plateau does not, however, appear satisfactory on 
biological grounds.! 

It is possible, however, that the Lithgow peneplain was elevated 
by the dias trophic movement which initiated the earlier Tertiary 
sedimentation. The writer is inclined to assign this age to the 
uplift from a consideration of the advanced stage of oafion 
formation obtaining at present in the plateau surface. Ko plains 
have had time to form along the lower river courses, the Hawkes- 
bury being confined to a narrow cafton even near its point of 
discharge into the sea. Nevertheless wide valleys have been 
excavated in still more western areas of weakness, while north of 
Sydney great valley-making is shown os along the lower and 
middle Hunter River, and the time necessary to excavate caftons 
in the resistant sandstone of Sydney is very great, and the amount 
of waste ciikrried into the sea by the wholesale degradation of the 
Wianamatta Shales farther west is veiy" considerable, being 
sufficient for the production of thick offshore deposits. The 
aspect of the Lithgow peneplain at the sbore^Une also evidences 
the far-reaching importance of marine erosion, to which a paper 
will be devoted in the near futuTe. No movement of note has 
occurred since. Therefore an early Tertiary age for the last 
great uplift is very probable. 


* B. T. Murray, Progress Bep. Oeol Survey, Victoria, No. 6 , pp. S0*IU. 
t H. 2>eaiie, Preeiaentlal Addrees, Proe. Uxm, 600 . N.S. Walee^ 
pp. 652-660. 
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It will be shown hereafter, however, that the great Tertiary 
uplift oonsisted of two or three distinct upward series of move- 
ments. The first one preceded the great basalt period, while 
another succeeded it, as may be seen by a study of the old river 
beds. 

The formation of the Lithgow Plain occupied, however, a much 
longer period of time. The latest cycle, which we shall call the 
^‘cafion cycle, aufiiced for the formation of small valleys only 
(save in the areas of shales), whereas the former cycle was pro- 
ductive of wido-spi'ead plains continuous in many directions. 
The time occupied in tlie formation of the plateau was doubtless 
many times that comprised in the cafion c3^ole. Similarly for the 
formation of the Blue Mountain plain. The earliest formed 
plain, known as the Jenolau level, had been developed to old 
age, and indicates a cycle of gradation of such duration in time 
as to dwarf the times occupied in the succeeding cycles. From 
these considerations the writer would feel inclined to assign a 
Lower Cretaceous or Jurassic age for the Jenolan Plain, with an 
Upper Cretaceous or early Tertiary age for the Lithgow Plain, 

Naturally in the study of levels like these, loss to mesas or 
^inheritances from previous cycles’" of erosion during succeeding 
plateau cycles must not be overlooked. The remnants of one 
plateau are also attacked daring the succeeding cycle of plateau 
reduction. 

Let us imagine that, after a pronounced cycle of erosion in 
which the resultant mesas represent the most obdurate of the 
rook structures to erosion, a considerable pnovement of elevation 
ensues. Let ua also suppose that the rock layers are hori- 
;^tally disposed or gently inclined and that a soft layer 
which formerly lay below base level, and therefore beyond the 
reach of erosive activities, is now revealed by the elevation. 
Paring the new cycle the oorrading streams will discover the 
^eak layer, and rapid reoessitm of both the weak and overlying 
atroii^ struotures will occur. Should a thick, hard bench occur 
heneat^ the soft layer, a terrace will be formed by the removal 
61 
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of the upper hard and soft layers until the underlying bench is 
cut through, the upper surface of the harder layer forming a wide 
terrace or esplanade. In this way the mesas of a former period 
may suffer great degradation in the earlier stages of a new cycle, 
their own powers of resistance to erosion being of no value when 
“sapping^' takes place. Should the rocks be of massive homo- 
geneous nature, as granite, or highly inclined hard varieties such 
as indurated slates and quartzites, then, provided the mesas are 
far removed from the incising action of the revived streams, the 
younger valleys may attain a considerable width before the 
residual blocks suffer any appreciable reduction. If the rejuve- 
nated streams flow, however, at the foot of a large mesa, the mass 
suffers material reduction during caflon development. For 
example, before the elevation of a plain to form a plateau, an old 
sluggish river may in its lateral migrations be actually under- 
cutting a large unreduced mass; on revival of the stream by 
elevation, a cafion quickly becomes the expression of the upward 
movement, and, as it broadens its valley, the monaduock suffers 
considerably even during the youthful stages of the cycle. Fre- 
quently mesas or buttes are favourably situated for their own 
preservation, being far removed from strong stream courses after 
elevation; their very existence, also, after the second cycle of 
erosion, implies their excessive obduracy of resistance to erosion; 
lateral corraaion, also, has but little effect on them, since the 
streams now have forsaken the plains for caflons sunken therein. 
Thus monodnocks (residuals) occupying the centre of elevation 
in areas of dense homogeneous rocks will suffer but little until 
the new cycle of erosion has progressed to such a stage that the 
main and tributary streams have lowered their courses to a point 
near base-level and lateral erosion ensues, with consequent 
broadening of the valleys and concomitant disappearance d t^ 
plateau or esplanade encircling the base of the tnonadnook. 

In New England the writer has made special studies of the 
loss suffered by residuals at the bands of erosive activities. In 
the granite area of Uiat district may be lound^^tnnants of attdaast 
four successive cycles of reduction. Only the most sUiceOjfis 
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reniduals of the earlier gradation periods survive to-day, the 
oldest as peaks, the next in point of age as ridges and subhorhsontal 
masses. Well into the cafion cycle, howe^'er, the southern 
portion of New England was deluged with successive basalt flows.* 
Alternating hard and weak structures characterised the products 
of this volcaiiism; some of the flows were dense and offered great 
resistance to decay; others, again, by virtue of marked columnar 
structure and composition, were unstable as shales. The result 
is that even during such a brief geographical period as the later 
cafion cycle, the basalts have been “benched” back for many 
miles in the form of huge terraces, the upper portion of each 
surviving bench representing the surface (upper) of a hard lava 
sheet, the material lost to the volcanic rocks during this “terracing” 
being redistributed by the streams to form the major portion of 
the extensive “North-west” black-soil plains. The granite mesas 
and buttes to the north, however, have preserved their outlines in 
great measure during the whole of the cailon cycle, thus laying claim 
to being the “survival of the fittest,” Loss there has been here 
decidedly, but confined to the development of shallow valleys by 
undercutting. 

Before the present cycle has advanced to late maturity, the 
story of the great late Tertiary basalt deluge will survive only in 
a series of dykes, necks and stray volcanic knobs in the central 
area. Thus care must ever be exercised in difibrentiating between 
monadnocks and later imposed conditions such as recent volcan- 
ioity. In all the endurance of residuals is evident. 

Ihe enduring quartzites and hard Silurian rooks of which the 
remnants of the Jenolan Plain consist represent the central and 
most resistant in the Blue Mountain area to the attacks 

of orosion, for the Jenolan Plain itself evidences a reduction of 
hard and soft masses alike owing to the length of the cycle* 
Thus during uplifts which are in the main very similar, the 
O^ntres of successive elevations being essentially coincident, the 


* The relativtt youth of these flows is demoosirated from the foot that 
filled vaUeys excavated during the cafloa cycle. 
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Jenolan residuaU were always favourably situated as regards 
tbeir own preservation. During the formation of the Blue 
Mountain peneplain, the process of “ ad justnient of streams to 
structure” had U) be started again^ but during the Blue Mountain 
cycle the repeated migrations of the streams had searched out all 
but the strongest structures. Then in the successive Lithgow 
Period the loss sustained by these Lainhies* was trifling, such 
wear as they show being expressed by the formation of moderately 
sized valleys only, their position and hardness allowing of their 
preservation amid the general destruction. During the caftan 
cycle a series of deep valleys was carved in the shallow basins of 
the previous period, mainly as the result of pronounced elevation 
in forcing underlying weak structures high above sea-level. 
Examples of these caftoned mesas are the deep gorges at Jenolan 
and Kowmung (Kanangra) and the Macquarie River Valley, 
broad in the vicinity of Bathurst and contracted along its lower 
northern course in a gorge. In the case of the Macquarie River, 
a dome-shaped mass of granite (suggestively laccolitic in appear- 
ance) t is responsible for the weakness, the granite itseJf being 
resistant, but the weaker contorted Silurian slates overlying the 
boss were “ stripped oiF” during the early age of the cafion cycle 
by the river in its lateral migrations, and these wanderings by 
discovering the continuation of the weaker rocks underlying the 
Devonian quartzites of the survivals from the Jenolan denude- 
tion, set up sapping, which operated so os to cause the rapid 
retreat of the precipitous escarpment of the Jenolan mesas at the 
Stony Ridges and Clear Creek. 

The Plateaus. 

1. The Jenolan PiJam. — Blue Mountain studies reveal the fact 
that at some stage in the earth’s history — which we have named 

* The Americans employ the term ** Catootlns ” tor the unreduced masses 
in the present ;^ole. and ** Monadnooke for those of a cycle previous to the 
present one. The writer mroposes the name * ‘ Lambies for the residuals at 
the third cycle, and Bpiribies for those of the fourth, from Bits. Xiambie 
and Spiriby, two conspicuous peaks of Ihe Jenolan and Capooxupeta la^ls 
respectively. 

t J. C, Boss, Q.J.0.S., Vol. ISO, 1993, pp. 105-119. 
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provisionally an Lower Cretaceous or Jurassic — a great plain was 
developed at sea- level. No idea can be formed in this locality os 
to the amount of movement initiating the cycle of erosion which 
resulted in the formation of this plain. Observations conducted 
in the dense siliceous granites of northern New England^ how- 
ever, show that the Bolivia Plain, consisting of flatrtopped masses 
varying fixun 4,300 to 4,600 feet in height, resulted from the old 
age gradation of a plateau about 700-1000 feet in height which 
had been elevated at the commencement of the cycle. The 
Jenolan peneplain is approximately the same height as the 
Bolivia example and is probably its southern extension, although 
the intervening areas of soft Palseozoic strata have not been able 
to survive the erosive activities of successive cycles, and thus the 
relation can be inferred only from the general topographical 
similarity of the two areas. 

The Jenolan period was one of long duration. Canons had 
been cut in the plateau, matui'e valley systems developed; these 
in turn had expanded into wide plains under the action of lateral 
corrasion, until, at the close of the cycle, a few rounded eminences 
(PI. xxxix., a) only of the most durable Silurian and Devonian 
rocks remained to attest to the existence of the old upland. The 
rivers even in flood time pushed loads of silt only beyond their 
mouths, and doubtless limestones were deposited in the clear water 
off-shore. Naturally during such a period of stable equilibrium, 
or rather one in which gradation and the algebraic sum of the 
elevations and depressions resulted in the formation of a plane 
near sea level, the sea had encroached considerably on the land 
surface. Immediately after the initial elevation it had built up 
its off^rshore base, then it had marched inland, destroying the bars 
and piling the waste to form the continental shelf. As the bars 
perished, the laud was attacked, and the continental shelf grew 
at the expense of the coast. Large cliffs were doubtless in this 
ease the expression of youthful sea attacks, but as the coast 
became subdued by subaerial agencies the cliffs of youth gave 
place to more subdued forms. As the sea encroached on the 
land, wave-base became progressively less deeply seated, the sea 
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shallowing very gradually for considerable distances from land; 
thus wave-attack diminished in competency, and in the old 
age of the cycle the submarine platform and the Jenolan pene- 
plain would almost merge into one another. 

At the close of the cycle, then, the Jenolan Plain presented a 
generally even surface removed but slightly above sea-level 
(PL xxxix., fig. a) and diversified by gentle hills only; the coast 
consisted of enormous gentl}' curving beaches unbroken by 
indentations. Sluggish rivers wandered over the plains, and 
near their mouths were deflected from their normal consequent 
courses by the dominant ocean current. The continental shelf 
was of considerable width, the sea deepening offshore for many 
miles at an excessively slow rate. 

2. The Blvk Moontain Plain (Crktaceocs ?). 

The further formation of the Jenolan Plain, of which Sunny 
Corner, the Stony Ridges, the Clear Creek Hills, Mts. Lambie, 
Binda and Walker ai*e to-day the insignificant remnants, was 
interrupted by a gentle tilting motion which carried the old plain 
from sea-level on the east coast to a maximum height of 700 (?) 
feet in the central portions (Pi. xxxix., fig. 6), A broad central 
plateau was thus formed, having down-folded east and west 
limbs. During the previous cycle, and also portion of the Blue 
Mountain period, the centre of Australia was occupied by a 
shallow sea, havinga portion of its eastern shore in the neighbour- 
hood of Moree, Karrabri and Dubbo. The new area thus secured 
may have considerably advanced the land eastwards. In that 
case it consisted essentially of a subaerial plain of denudation, 
with a marginal plain of marine erosion, capped by off-shore 
deposits. This capping of sediments would disappear early in 
the cycle. The Xrias-Jura sediments were also exposed some- 
what, and subjected to subaerial denudation, although it is 
probable they came, not into the sphere of pronounced central 
elevation, but occupied low-pitched east and west limbs only. 

It has been suggested that the Blue Mountain Plain is tme 
with the Litfagow level, and that the surface is one of sedimenta^ 
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tion. The very broad valleys of Lithgow and associated areas, 
and the 3000 feet level of the western areas appear to be against 
this view. The writer also predicts differential erosion for the 
coastal and more inland areas. 

The cycle of denudation which closed with the formation of the 
Blue Mountain peneplain invoh'ed the operation of long-con- 
tinued and slowly acting forces. The streams wore the land 
down approximately to the old age stage, and broad plains like 
valleys were induced in all but the central areas of hard Pal«o- 
zoio rocks (PI. xxxix., tig, c). Compared with the Jenolan cycle, 
however, during which the central portions had suffered wholesale 
reduction, the Blue Mountain cycle was of short duration. 

The sequential stages in the coastal topographical development 
after the uplift, resulted in a set of conditions very similar to 
those obtaining at the completion of the Jenolan cycle. The sea 
hod, however, less time in which to accomplish its purpose. ITius 
the encroachment on the land by the sea was loss pronounced 
than in the former gradation period, although the coastal and 
shore-line features were verj* similar. 

Upper Cretaceous (1) History. 

The Lithgotv Plain (The Plateau cycle), 

With the close of the Jenolan and Blue Mountain cycles, the 
two longest chapters in the modern (geologically considered) 
topographical development of the Blue Mountain area are ended. 
T^e remaining chapters are, however, full of suggestion and 
interest, inasmuch as minor movements can be read easily in the 
recent cycles, while the main features alone are decipherable in 
the Jenolan and Blue Mountain periods, facility of interpreta- 
tion, as regards surface features, being inversely proportional to 
the remoteness of time of any cycle of operations under consider- 
atiouw 

While yet the Sunny Corner and associated mountains 
remained to evidence the former proportions of the Jenolan Plain, 
another period of elevation occurred, this time, however, reaching 
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a maximum of some 400* feet only in the central portions. The 
movement probably did nob influence the streams materially, and 
they immediately commenced to cut narrow cahons liear to base- 
level in their old wide plains. Fig, d of PI. xxxix. illustrates the 
appearance of the tilted Blue Mountain and Jenolan levels. The 
rocks acted upon during this period were hard, consisting of 
slates, quartzites and sandstones similar to those around Sydney. 
Thus river-action was necessarily slow, especially in the final 
stages. 

Stream-action continued for such a period that the eaatem 
plateau as far inland as Wentworth Falls was cut down almost 
in its entirety to sea-level, mere hillocks being left thence to the 
coast, as may be seen to-day from the general level surrounding 
Hornsby and Berowra. In the central plateau, as also the western 
jalopes, the hills had been attacked, and the plains on which 
Orange, Blayney, Oberon, Wattle Flat, Hill End, Rydal and 
Lithgow are situated, cut down almost to sea-level (PI. xxxix., fig. 
a). Before the period closed the rivers wound and curved endlessly 
through wide plains of their own making. Every time they 
marched in serpentine course across the valleys they attacked the 
bordering hills, and widened their tracks. The channels in the 
upper portions were filled with excessively rounded pebbles, 
capped by sand and mud layers. These pebbles consisted of the 
hardest material only, such as quartz. These old streams, now 
buried beneath lava flows, evidence oscillatory movements of the 
plains, a fuller description of which is given in the author’s 
description of New England.f 

A period of volcanism is shown to be one of the closing events 
in this cycle. J Explosion craters were formed, and long streams 

• This broad- bottomed valley near Lithgow, 400 to 500 feet below the 
Blue Monniaiu beighte, has been assigned by some to benching. 

t E. C. Andrewe, " An Outline of the Tertiary History of New Engird,*' 
Bee. Geol. Surv. N.S, Wales, vib, Ft. g, 1903. 

X It is possible, however, that this will be proved to be referable to,th^ 
later oallon cycle, as in the oase of New England, probably, also, many of 
the old lava sheets round Bathurst, etc., originated in dykes. 
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of basalt poured tbenoe out over the plains** whereas the great 
lava plains in New England are suggestive of dyke-action. The 
Hawkesbury all this time had been developing itself at the 
exf^ense of its neighbours. Originally it was an insignihoant 
stream with a course almost due east to the sea. Thence, how- 
ever, during the cutting down of the hills it discovered the 
slightly upturned edges of softer layers of the sandstone cap — 
places^ for instance, in which whole areas of shale existed with 
sandstone, like that Wt of country lying between Penrith and 
Pioton. 

Straightway on the discovery it developed a lengthwise course 
therein, and, pushing its way south, it encountered other conse- 
quent or east and west streams. These being unable to cut their 
way into the surface as quickly as the Hawkesbury, owing to 
lack of water and load, had their head waters captured by its 
lengthwise course. 

If observations be oonBned to the eastern portions of the 
elevated area, localities such as Berowra, Waterfall, Helensburgh, 
Loddon or Moss Vale, the Lithgow Plain appears to be as com- 
pletely developed as the older peneplains. Studies conducted in 
the central areas, however, show that the age of the Lithgow 
cycle is insignificant compared with the older cycles. Final 
reduction of the central plateau is the criterion of excessive 
old age of a cycle of erosion. The Jenolan Plain satisfies this 
test of senility, and the discrepancy of age between its stage of 
development and the recent plateau is very pronounced^ 

^ The Canon Cycle (THBTiARv). 

This period was initiated by pronounced and long continued 
uplift. This was the great elevation in late geological time 
(PL xxxix., fig, /), The Lithgow Plain was forced upward until it 
reached a maximum height of 3,100 feet above the sea in its central 
portioim. The movement was not rapid, but so gradual as to 
probably occupy very many thousands of years in its completion 
and not to materially alter the Tertiary river system. 

,.fci I „ 

* J, 1. Ume, in Utt. 
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Very probably the old Hawkesbury River bed of Lapstone 
Hill belonged to the early oafien cycle, and the post-baaaltio 
period of elevation revived the old stream which had previously 
been flowing over an area of but slight elevation. 

The movement was not utiiforro, since we find on studying the 
original slopes of the surface (by connecting different portions of 
the Lithgow Plain across the gullies cut into them during a later 
period) that : — 

1. At Sydney the general surface is 300 feet above sea*level. 

2. „ Hornsby „ COO „ „ 

3. „ Glenbrook „ 600 „ „ 

4f, „ Lithgow, Eydal, and Oberon „ 3100 „ „ 

5. „ Hill End and Wattle Fiat „ 3000 „ 

6. „ Orange and Blayney „ 2900 „ „ 

6. „ Clifton „ 1200 „ „ 

8. „ Kiama Mountains and Moss Vale 2200 „ „ 

By following the uppermost beds of the Hawkesbury Sandstone 
south of Sydney, a splendid idea of the gradual southward rise 
of the Lithgow Plain is obtained. The heights progressively 
obtained are, approximately, Sydney 300, Port Hacking 600, 
Waterfall 700, Helensburgh 900, Bulli Pass 1350, Robertson 
2200, and Moss Vale 2200 feet, From all points the observer 
appears to stand on a limitless plain broken here and there 
(especially westward) by flat-topped hills. 

Thus it appears that there has been an even vertical lift of 
3000 feet between Orange and Lithgow, thence towards Sydney 
a gradual decrease in height, interrupted, however, locally by a 
large fold and fault/ while northwards and southwards of Sydney 
the coast has been gradually elevated to maxima of 600 and 2200 
feet respectively. Sydney thus occupies the centre of a warped 
area. 

* T« W, E. IHvid, **An Important Oeologieal Fault at Kurrajpng 

(and felerenow). Journ. Proo. Boy. Boo. E’.B. Wales, tml, 369. 
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From Rydal to Sydney^ as also north waixls of the latter place 
to Gosford and southwards to Illawarra, the upper portion of this 
great sweep of the Lithgow Plain consists of hard layers of sand- 
stone, 900 feet thick at Bydney but thinning away rapidly thence 
to the north, west and south. The greater portion of the area 
between Sydney, Parramatta, Penrith, Glenbrook, Camden and 
Picton is composed of layers of soft sandstone and shales, thus 
forming an extremely weak spot in a very hard setting. Again, 
the hard cap of sandstone overlies other sandstones, sandwiched 
in with layers of shales, coal seams, etc., the whole forming a 
very weak structure when once the hard protecting cap has been 
removed. The rock structures west of Rydal are, in places, 
excessively strong, consisting of indurated Silurian slates and 
Devonian qnartzites. 

Fig. 6 of PL xxxix. represents the original appearance of the 
Lithgow Plain before the cafion cycle, with the Hat-topped mosses 
of the Blue Mountain and Jenolan Plains rising above it. The 
rock structure is also shown approximately, explaining the reason 
why the soft underlying shales were not attacked during this 
period. 

‘ Fig. f of PL xxxix. represents the uplift of this plain for 3000 
feet above sea-level, and the relation of its structures now shows 
that at some little distance inland the weak shales and sandstones 
puCcrop high above «ea-level, while east of Glenbrook they are 
still below that level. 

To digress slightly, it will be seen from a glance at the diagrams 
thciit the hills to the east and west of the central portions were 
never so large as those of the centre itself : — 

(1.) Since the elevations were not so pronounced on the 
marginal or coastal portions as in the central areas. 

(2.) Owing to increased river-action on the marginal areas (the 
whole of the drainage acting there) the result being that broad 
valleys are there developed by lateral corrasion, while the cafions 
the central plateau are in their infancy. 

ThvLB in all these cycles of giadation we should expect the 
mountains (unless extremely resistant) away from the central 
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portions to disappear first, and great plains to exist in their place, 
while considerable flat-topped masses occupy almost the whole of 
the centre.* 

To return to the discussion of the elevation, we note that the 
streams received a marked impetus therefrom. Instead of wind- 
ing as heretofore sluggishly over the wide Lithgow Plain, they 
cascaded furiously to the sea and proceeded to entrench them- 
selves in their old basins. They would also be confined to steep 
narrow caflons until they could saw their way through the hard 
overljdng sandstone. As the oonseiiuent Hawkesbury cut its way 
through the resistant sandstone layer l^etween Richmond and 
Broken Bay, so the soft layers of shale between Penrith and 
Ficton were rapidly attacked by the lengthwise course of the 
river. It could, however, only cut downwards through the shales 
as quickly as the hard sandstone allowed the lower portion of the 
river to sink through its mass; thus the subsequent Hawkesbury 
amused itself meanwhile with meandering across the soft layers, 
scooping them out for miles in its migrations. The old plateau 
(Miocene b stream once flowed through Glenbrook, traces of 
which survive in the large conglomerates occurring there. The 
stream at that period doubtless ran at a point but slightly above 
sea-level, 600 feet below its present position. Traces of lower 
levels may be seen in tlie cuttings between Penrith and Qlen- 
brook and on the large flat at St Mary*».t ^ 

The caflon cycle was the period of exultation for the Hawkes- 
bury. During the previous period it had searched out the weak 
spots then above sea-level and had developed its subsequent 
course in great measure, capturing the smaller consequent streams 
as they were unable to cut their cafions fast enough into the hard 
eastern layers. The Nepean appears to have been captured in 
this manner, i^nd as we now know it is thus an ohB^qmnt stream. 

^ E. C. Andrews, ** An outline of the Tertiary History of New England ** 
{and raferenoes). Beo. Ged Surv. N.S. Wales, vil. 1908. 

t W, B. Clarke, Sedimentary Formations of New South Wales. ^ 4th 
Edition, and map. 
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The insignifioant remi;iant8 of these so captured or beheaded 
streams, determined^ in the previous cycle and modified in the 
cafion period, are known as George^s, Port Hacking and Cook's 
Rivers and the greater number of the streams of the Illawarra 
coast. 

Although, as was mentioned previously, (a statement to be 
amplified later) the very gradual uplift of the Lithgow Plain 
allowed the Hawkesbury to entrench itself along its former valley, 
it is natural to postulate decided stream-modifications for the 
cafion cycle, the following structures being competent to originate 
such modifications : — 

(a) The fold and fault passing through Glenbrook and 

Kurrajong. 

(b) The W ianamatta Bhales of the Peurith-Ficton area. 

(c) The great warp-like elevation. 

(d) The elevation of soft shales and other strata to a point 

considerably above sea-level 

The fold and associated fault have been described in some 
detail by Prof. T. W. E. David The author, from topographical 
criteria, is inclined to assign also a considerable age for these 
movements. By some the fold has been considered as the move- 
ment which drowned the coastal valleys in late PleistooeneJ time. 
In these earlier discussions the evidence yielded by cafion cycle 
erosion appears to have been overlooked. Later obaervationsi^ 
prove the plateau to have passed through a great phase of degra- 
dation since the slow movements resulting in the fold and later 
fault. A considerable time appears evident for the movement 
because of the opposite pitches shown, illustrating the slow 


* (a) From a consideration of their present ohanneU, which are suited to 
sioe. (t) Such admirable adjustment of streams to structure as shown 
here is the work of more than one cyele. 

f * **An ^important Geological Fault at Kurrajong Heights, N.S, Wales.” 
loutn. Proo. Hoy, Soo. N.S. Wales, xtxvi, pp. $60-370 (and referenoes), 

: 0. S. Wilkinson. 

$ T. W. £. David, op. dt. p, 305. 
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adjustment of coastal masnes to one set of comlitions and later 
reversal of the motion. The fold and fault appear to date back 
at least to the closing stages of the plateau (Lithgow) cycle. 
The establishment of the old plain stream, before the cafion cycle 
commenced, along a line fairly coincident with the general direc* 
tion taken by the great fold, would at first sight appear to throw 
the age of the movement back well into the plateau cycle, on the 
ground that the fault line predetermined the river course rather 
than that the fault followed the stream. The Wianamatta Shales 
themselves, however, by their position appear competent to bring 
about such stream -deflection, and until further obnervations are 
taken along the line of folding and faulting the writer would be 
inclined to refer the age of the movements to the early cation 
stage,* and assign the prime cause of the longitudinal course of 
the river to the instability of the shales and the prevailing rock 
strike. A fine problem for future study is thus opened up, vu,^ 
as to the relative age of river and folding, for faults rarely assume 
accidental parallelism with streams. 

Possibly the movement described by Prof. Davidt may be but 
a fresh slip on an ancient line of fault, but it seems absolutely 
demonstrated, however, that the fault scarp as seen to-day does 
not antedate the cation cycle. River-development must be the 
criterion of age in the present state of our knowledge. 

On the other hand, assuming the age of the folding to post- 
date the plateau cycle, it appears that the subsequent Hawkes* 
bury had practically determined its course before the folding took 
place; thus the influence of the fold would not be marked^ though 
its guiding action appears manifest in places. 

The Wianamatta Shales are doubtless responsible in great 
measure for the lengthwise course of the river. On the great 


^ Very probably the old Hawksabury Elver bed of Xispatoiie Hill beloiifed 
to Uie early oafion cycle, and the post-basaltic peribd of etovation revived the 
old stream which had previottily been flawing over an area of but slight 
elevation. 


t L0C, cU. 
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Tertiary deformation they kept the stream within their area, 
while allowing great freedom of lateral movement. 

The deformation which characterised the uplift doubtless 
modified some of the l>eheaded streams, as also headwater corra- 
sion, although, as will shortly be shown, an excessively slow 
movement is evidenced for the elevation, thus reducing the com- 
petence of gravity as a deviating agent to a minimum. 

The significance of a weak series underlying a liard shell 
beneath base-level during the plateau cycles, and raised thousands 
of feet above that datum surface in the cafion period, cannot be 
overestimated in stream modiiioation. After the initial move- 
ments of uplift the upper streams kept gnawing their way back 
into the sandstone, forming deep caflons therein, with alcoves 
and recesses branching off from the main valleys, while waterfalls 
occupied the receding niches in the walls of masonry. Some 
little distance west of Penrith the gradual tilting of the surface 
had caused the underlying shales to be exposed by the incising 
streams. This discovery by the streams was the signal for a 
marked change in valley-making. Instantly “ sapping was set 
up, the soft shales were washed out by vertical and lateral 
cutting, the weight and great vertical joints of the overlying 
sandstone causing it to fracture and fall in^wholesale manner, and 
a wondrous recession of the callon walls took place, the V-ahaped 
trenches opening out into very broad valleys. The upper cliffs 
now altered their steeply sloping attitude to great vertical 
ramparts (PL xL). Yet along their lower course^ the aggregated 
waters of the Hawkesbury streams are still forced to occupy steep 
narrow channels only, since the soft underlying shales here lie 
below basedevel, and the cafion cycle is not of sufficient age to 
have allowed the streams to form wide valleys in the hard sand- 
stone. Thus the upper streams of the Wollondilly, Cox and 
Capertee valleys occupy broad canons, which open out lower down 
into the main stream by mere ‘<gaps.”* The Hawkesbuty itself 

^ For a fuller description of the philosophy of this mixture of iron and 
day’* struotum, see Memoirs of Geological Survey of K.S. Wales. Geology* 
VoL 9, pp. liff-190 (J. B. Cma, F.O.SO. 
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from Wiseman’s Ferry to Sydney is a narrow gorge sunken into 
the Lithgow Plain and bordered l>y monstrous precipices. Every 
particle of material lost to the plateau by the formation of the 
mountain valleys has had to pass through the narrow defile of 
the Lower Hawkesbury to the sea. 

Interesting in this connection, also, is the choice of course 
adopted by the Hawkesbury below Penrith, where its path is a 
cafion sunken in a plateau about 700 feet in height, while the 
short track to the sea from Penrith lies through a plateau only 
300 feet above sea-level and composed in the main of soft shales. 

This Lower Hawkesbury course, then, teaclies four most im- 
portant lessons 

(1) . That the river sawed its way through the coastal sandstone 
as the land was warped athwart its course, otherwise, instead 
of wandering 50 miles out of its way to attack a dense, hard 
plateau overtopping the surrounding eastern areas, it would have 
been forced under stress of gravity to take the line of steepest 
descent over the deformed area to the sea, viz., by way of Sydney, 
where the warping was but 300 feet above sea-level. 

(2) . The Hawkesbury is thus seen to be a revived stream, 
whose piratical tendencies had practically determined its present 
direction of flow in the preceding plateau cycle. 

The wonderful “adjustment of streams to structure’’ (to 
employ a phrase used by Prof. W. M. Davis) in the case of this 
stt^sam also points to at least a double cycle of subaerial erosion. 
A glance at any good map will make this clear to students of 
topography, especially if examined in connection with its piracy 
of the Bhoalhaven River, 

(3) , The excessively resistant nature of the upper sandstone 
layer as compared with the underlying soft beds. 

(4) . The excessive youth of the oaflon cycle as compared with 
the time occupied in the formation of the lithgow peneplain, for 
in the plateau cycle great areas of hard sandstone and quartzite 
had been cut away to seo-level, whereas oafions only express the 
loss suffered since the last great uplift. Untrained minds would 
be liable to be overawed by the tale of erosion as revealed by a 
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review of the tremendous gulches of the cafion cycle and would 
see nothing phenomenal in the sluggish meanderings of a great 
river flowing over a broad plain at sea-level. Yet in the latter 
case the great plateau which gave birth to the stream has 
entirely vanished from the field, while the gorgeous caflons (Plate 
xli.) incised in the high lands to-day evidence the mere start of 
tliose activities which in the case of the plain have completely 
removed the towering mountains from the landscape, involving 
in its accomplishment the passage of untold years. 

Another important lesson will l)e dwelt upon when discussing 
the origin of Sydney Harbour. 

Sydney Harbour, Botany Bay, the Parramatta liiver and Port 
Hacking represent valley’s cut in the sandstone bj^ small streams.* 
They had no large bodies of water with which to develop broad 
flood plains, and contented themselves with excavating small 
branching valleys, broadening here and there, as at Botany and 
Botany Bay, where soft layers of rock and shale were discovered. 

At this period, when the cafion cycle had progressed so far 
that the rivers presented essentially the same features as they 
possess to-day, (Plate xxxix., fig. //) the coast-Une contained no 
harbours, for, to retrace our steps to the close of the previous 
plateau cycle, we shall see that the Tertiary uplift had operated 
so as to drown tlie old shore-line, and a long un roughened coast- 
Une was initiated, the warping of the old plain causing the shore- 
line to take on the appearance of a huge embay men t. The 
waves soon began cutting in close to the land, at the same time 
building in the waste below wave-l>a.se to form the continental 
delta. Cliflfs were formed in the hard sandstotie, and shoals and 
forelands thenior a period protected the land. Afterwards the 
sea encroached still further, and great cliffs became the expres- 
sion of the later attack of the sea on the coast. All this time 
the streams had quietly been cutting their way into the smooth 
uplifted plain, and from the first mild roughening of the surface 


* A study of their valleys points to the oonolusion that they arc rejuvenated 
streams in part, which had been beheaded In the plateau cycle. 
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they had gradually cut a liost of valleys to base- level along their 
lower courses. The coast may at this advanced perkwi of marine 
erosion he considered from two standpoints : firstly, as being 
minutely irregular ; secondly, as being broadly very regular. 
The latter is the result of long-continued marine erosion, the 
former as being duo to the action of streams on weak structures. 
A regular network of dykes oxi.sts in the 8ydney Kandstones, and 
these quickly became guiding lines for streamlets. The larger 
irregularities were the cations of the George’s, Parramatta, and 
Hawkesbury Rivers. 

A measure of the amount of shoaling for the shore of this 
period is supplied by a calculation of the amount of material lost 
to the mountains bj' the excavation therein of valleys such as 
those of the Hawkesbury and its tributaries. 

Post-Tertiary Subsidence. 

After corrasion had reached the stage when the coast-line was 
regular and harbourless, and the numerous streams discharged 
into the shallow sea at the shore-line, the coast and shore began 
to sink verj^ gradually, the sea trespassed over the sandy shoals 
and ran far into the drowned river valleys, converting them into 
magniticent harbours (Plates xlii.-xHii,). The movement was 
differential, and probably resulted in a slight elevation for the 
central areas. Rivers like the Hawkesbury had cut their channels 
down almost to base-level for long distances, yet the sea trespassed 
over such areas only. At various points along the shore-line or 
thereaVjouts an estimate can be obtained of the amount of drown- 
ing, At Peat’s Ferry, where the river originally flowed at sea- 
level, the depth of the old valley floor below the present water- 
way would give the amount of subsidence at that point. The 
amount of drowning was probably about 200 feet in the neigh- 
bourhood of the shore-line,* 

Sydney Harbour was formed by the drowning and hetrvmking 
of the Parramatta and Lane Cove Creeks. North and South 


* T. W. E. David, Journ. Proc. Boy. Soc, N.S. Wales, mx. 1806, p. 67. 
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Heads were also converted into islands by the sinking, sea 
passages existing at Manly and Bondi. Brisbane Water, Broken 
Bay, Botan}" Bay and Port Hacking (Plate xliii.) were also 
formed by the disowning of the Hawkesbury, George^s, and 
Hacking Rivers. The tiny cations excavated in the weak coast 
spots by the streams were also converted into such inlets as 
Bronte and Maroubra. 

This movement of subsidence is very youthful, since the main 
streams present the same appearance as they possessed imme- 
diately prior to the sinking, all the salient features of the valleys 
being determined in the earlier stages of the cafion cycle. 

The movement appears to have been completed fur a consider- 
able period, as is evidenced by the characteristic hay har» of the 
coast l)etweeii Port Hacking and Broken Bay. These hay bars 
will be more fully described when discussing the vibration of 
elevation which succeeded the oscillation of subsidence. 

The rivers, however, still sent down their loads of sand and 
mud, and thus commenced to fill up the magnificent series of 
harbours formed by the drowning. The floods of the Hawkes- 
bury silted up the lower salt-water channel, probably possessing, 
in the earlier stages of drowning, over a hundred feet of water. 
The dominant currents also swept the river loads and cliff debris 
into sheltered spots to form wide shoals. 

The sinking of the shore-line allowed the sea to advance and 
rapidly undermine the cliffs. The movement is still youthful, as 
may be seen a study of the cliffs Ijetween Port Jackson and 
Botany Bay, where the 250 feet walls end abruptly in 8 to 10 
fathoms of water, thus showing that the formation of forelands 
and beaches in that locality is still distant in point of time. 

Recent Elevation. 

After the partial shoaling up of salt-water arms like Broken 
and Botany Bays a slight movement or vibration of elevation 
Ensued for the coast. In the Sydney district its vertical range 
alimg the shore-line probably did not exceed 10 or 15 feet. Its 
effect was to convert into dry land the shoals formed by the tide 
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and current action in the previous oscillation of subsidence. The 
movement is extremely recent, even historically considered, since 
very little changes have been effected by the streams even on the 
raised flats (coastal plains) of incoherent sand. Probably 100 or 
200 years would embrace the period of time since the movement. 

A brief description of several portions of the shore-line of 
Sydney will illustrate the uigniflcance of the recent subsidence 
and much more recent uplift, and furnish an explanation of some 
of the iny-it interesting topographical features of the sea-margin. 

(a) Dominant Wind and C^trrenL — Let n represent the 
dominant wind of any region, the dominant current is shown 

for the coast by the arrow c acting 
in the larger angle made by the 
course of the wind with the shore- 
line. This wind appears to be from 
the south-south-east, near Bydney, 
C as evidenced by the general direction 

which the sand dunes of Kronulla, 
Lady Robinson's Beach and Bondi 
incline, or the prevailing inclination 
of the vegetation on the exposed 
headlands. Prevailing and dominant 
currents must not be confused. A 
current may set from the north for 
\8 nine months in the j'ear and yet not 
accomplish a tithe of the work 
" ^ Fig. '2.--DiaMftm illustrating accomplished by one acting fiercely 

Idominant wini and resulting south during the remaining 

f dominant current. , , . , . ^ 

three months, since work performed 

varies as the sixth power of the current velocity. Thus, if a 

current from the north perform a certain work, a current from 

the south moving at three times the velocity will perform 729 

times the task of the weaker current. In this connection also 

must be considered the work performed by waves during severe 

storms. 
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(b) Bondi , — During ilie Post*Tertiary oHcillation of nubsidence 
South Head was converted into an inland, a long passage con* 
necting sea and harbour by way of Bondi and Rose Bay. The 
dominant along-shore current brought sand and waste lost to the 
Waverley cliffs into the gap; and a bar ivas quickly formed in 
the passage. I’lm dominant wind has free play at Bondi, and the 
bar was quickly piled up aV>ove the waves by the heavy wind. 
Several old shore-lines were formed in this way as the bar grew* 
seawards, with shallow troughs between the old Ijeaches. Silting 
took place in the blocked passage on the harbour side, and in 
course of time a shoal whs formed above water at low tide. Tlie 
recent movement of elevation converted the shoals and share- 
lines into dry land, and the dominant southerly wind piled up 
huge sand dunes on the former beach -lines and shoals. 

It is probable that the sea is even now encroaching on its 
former work. In that case peat or allied material which once 
grew in the troughs between the successive shore-lines will be 
exposed on the beach during storms. 

An interesting problem in structure is suggested by a study of 
Bondi. 1'he underlying satid masses represent tide and marine 
current action; the long curving and now buried beach-lines 
represent wind -action; while the present masses of sand dunes 
under which the marine sediments are buried also are wind- 
blown. It may be possible that many areas in the Hawkesbury 
Sandstone may represent closely related sea and wind action. 
The writer intends to present a short note in the near future on 
the structure of the Triossic Sandstones of Sydney. 

(c) ifan/y.— North Head also was converted into an island 
during the recent movement of subsidence. As for the present 
flat on which Manly is situated, it will be evident at once that 
its seaward aspect does not face the dominant wind, and that it 
is screened also in great measure from it as it sweeps across the 
harbour. 

The heavy waves battered North Head, and produced great 
quantities of sand, which were swept northwards by the dominant 
current. In a minor degree also the gentler current from the 
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north brought sand into the area under consideration. The 
Manly Channel formed a quiet spot where the currents had little 
power. Thus a great deal of the loss to the cliffs by marine 
erosion, and to the neighlsmring land surfaces by streams, fell away 
from the centre current, and was deposited to form a shoal at low 
tide in the passage. Wave-action was not strongly marked. In 
course of time a shoal grew across the channel. At high tides 
the shoal would be completely covered, while in times of dead low 
spring tides the greater portion of the shoal would possibly be 
converted into dry land, and a narrow channel only connect sea 
and harbour together at the gap. The recent elevation carried 
the shoal some 10 feei higher, thus converting it into dry land, 
in which, however, a slight tidal channel would still exist. 
Marine erosion, dominant current, tide and elevation are thus the 
key to the origin of Manly, 

The coastal plain continuous with the Manly flat had a similar 
origin, although here the dominant wind had some play, and the 
oonditions are at times similar to those obtaining at Bondi. A 
-couple of small creeks were dammed back by bay bars, and the 
lagoons thus formed were silted up in part. The recent vibration 
of elevation converted these into flats above the reach of the 
highest tides. 

8uch an islaind, as North Head, tied to the mainland by a sand 
bar or flat is called a “ tombolo.*’* 

Mr. L. Guttdlach, Civil Enginiier, informs me that Manly flat 
is composed of sand for at least 16 feet below the present surface, 
as revealed by sewage excavations. 

(d) Sydney Harbour , — Had the Hawkesbury outletted in the 
vicinity of Botany Bay or Port Hacking, tlie enormous amount of 
debris carried out to sea in times of flood would be borne along 
shore by the dominant north current and deposited between the 
Heads in part as being a place of slight current. Thus the 


* F. P. Gulliver, Shoreline Topography.*’ Proc. Am. Acad. Arts and Sd. 
xxxiv., 1899. 
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entrance to the Harbour would have been speedily blocked up as 
the Manly Channel has already become. 

(2) . The products of marine erosion will in time to come be 
borne along shore from the cliffs between Sydney Harbour and 
Botany Bay, and <iistributed Ui form a huge wing-like bar curving 
north and west from South Head. Beaches also will probably 
then exist under the cliffs 

(3) . The streams which flow into Port Jackson are insignificant 
(owing to the former piracy by the Hawkesbury), and possess 
very little loads in time of flood. The action of these tiny 
streams will be to gradually silt up their own salt-water channels 
first, the time being far away when they can seriously affect 
harbour navigation. ^ 

(4) . It will 1)6 remembered that the Hawkesbury developed a 
lengthwise course which, running north and south but a sliort 
distance west of Sydney, captured the headwaters of the other 
consequent streams. Here then we see the beneficial effects of 
this stream piracy on the commercial aspect of Sydney Harbour, 
since otherwise its streams would be possessed of considerable 
loads, the action of which would be to rapidly silt up the water- 
way. 

Thus, briefly, it owes its importance to its steep off-shores, and 
the absence of considerable streams discharging either into it or 
into the sea immediately to the south. 

(e) Botany Bay . — The huge sand flats and dunes skirting this 
bay are additional instances of the operation of forces discussed 
in connection with Sydney Harbour. 

1. Kronulla Beach faces the dominant wind, and encroachment 
on the bay is shown by the rapid accumulation of huge sand 
dunes during south-east storms. 

2. Lady Robinson^s Beach is a magnificent example of a series 
of parallel bay-bars formed at the head of the bay. During the 
movement of subsidence the waste brought down by George's and 
Cook's Rivers, as also in large measure that swept into the bay 
by along-shore transportation, silted up the bay in part, and 



820 OEOGRAPHV OF BLUE MTS. AND SVDNKY DISTBICT, 

allowed the heavj- waves coming in through the Botany Heads 
to form a great Hand bar about 1,000 yards inland of the present 
Lady Robinson’s Beach. On this sand-bai formed by the heavy 
waves and about six miles in length the wind piled up sand to 
form a beach seaward of the original shore-line, and separated 
thence by a lagoon from 300 to 600 yaHs in width. The flat 
drained by the present Muddj’- Creek indicates the site of this 
old lagoon. As more material was swept into the bay, the bar 
grew off-shore, and another beach was piled up by the winds. 
Thus two great curving parallel bars were formed, separated by 
a long shallow trough. Man}" times this action was repeated 
until a whole series of sympathetically curving bars (beaches) 
with rounded tops and long rolling troughs were formed, and 
totalling about 1,000 yards in width (Plate xUv.), The crests 
are several miles in length, and the intervening trougliH are from 
6 to 15 feet lower. Doubtless peaty growths will he found in 
various places under the surface, representing marshy conditions 
of the inter-beach areas. The shape of the beaclies indicates 
bottom action, the horns giving it a symmetrical concave aspect 
to the heavier seas, along-shore transportation being negligible. 

Subsequently to this formation came tlie very late elevation of 
some 10 feet, and the series of sand bars and associated trough 
areas became dry land. 

Another bar is now forming at a short distance off-shore. As 
time advances Muddy Creek will become dry land — in fact it has 
ad^'anced partly to that stage from the lagoon marsh meadow by 
draining. 

3. Shears CreeA;.— This, as has been shown in detail by Prof. 
T. W. E. David and K. Etheridge, Junr.,* evidences the action 
of the recent oscillation of subsidence. Botany Bay, as shown 
by their map, formerly extended to Redfern, but shoaling ensued, 
and the recent elevation converted the shoals to dry land and 
mud flats. These flats represent the shoaling of quieter waters. 


^^Journ, Proo. Roy. Soo, N.S. Wales, xxx., 1$06, pp. 



BY E. C. ANDREWS. 


821 


contrasted with the conditions obtaining simultaneously at Lady 
Robinson’s Beach, 

(/) The Hawkesbury River , — Visitors to Gosford will i*etfleml>er 
that the train travels for nearly a mile and a half over a sand-flat 
as Woy W03" is approached. It is raised a few feet only above 
sea-level, is composed of sand, and contains many thousands of 
shells in its upper portions exactly similar to those occurring in 
the associated waters. The surfatce is not irregular like those 
sand heaps piled up by winds, or those formed by heavy waters 
and winds as at Lady Robinson’s Beach. There are also, in this 
secluded spot, no waves competent to pile up sand-bars, nor 
streams capable of forming deltas high above Headevel, 

When the o.scillation of subsidence occurred which converted 
the Lower Hawesbury and its branches into salt-water bays, the 
loads of sand and silt still brought down from the Blue Mountains 
and Goulburn River District by the floods were partly swept out 
to sea along the main channel, and partly deposited by the lagging 
current in the sheltered arms of the river. Debris also wiis 
brought down from the neighbouring hills by the streams entering 
from about Gosford and Woy Woy, and rearranged by the tides 
to form wide shoals in the quieter spots, on which, as they 
approached the surface, whole hosts of shells grew. A slight 
movement of elevation then converted these shell-flats into dry 
land habitable by man. 

A similar explanation accounts for the great flats skirting Lake 
Macquarie, and crossed on their western margins by the Newcastle 
trains. 

(g) Narraheen^ Roek Lily^ Dee Why and Curl Curl Lagoom , — 
Plate xliv*, supplied by Mr. M. Morrison, illustrates the general 
appearance of this portion of the coast. To understand the 
successive stages of growth, we must refer to the activities in 
operation since the initiation of the caflon cycle. The general 
uplift which resulted in a warp for the Sydney area probably 
submerged the old coast-line of the Lithgow plain, as is evidenced 
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by the peculiar character of the topography.^ During the Lithgow 
cycle the rivers had pushed their loads off-shore, and the sea 
currents hod built them into the smooth continental shelf below 
wave-attack. A wide sloping shelf was thus brought about at 
the close of the period, and the sedimentation on that shelf was 
more deeply buried by the warping. During the period between 
the birth of the canon cycle and the recent drowning the rivers 
sent down huge loads of waste from the highlands, which were 
redistributed by the io furnish another coat to the already 
smooth off-shore deposits of the plateau cycle. At the same time 
the sea rapidly encroached on tlie coastal strip, the land retreating 
until huge cliffs were formed. A measure of the amount of this 
sea-attack is difficult to arrive at, as the land slope is irregular — 
now gently convex and now concave to the sky — and does not 
represent an even inclination seawards near Sydney. t In an}" 
case a considerable encroachment is indicated by an attempted 
restoration of the old slopes, prol>ably exceeding 10 miles in width.} 
A large fault appears to be indicated for the Nowra District. 
On the south of the Shoalhaven River, the Lithgow Plain rises 


* n we assume that the warping induced elevation over the coast-line of 
the plateau cycle, then we are forced to one of two conclusions from the 
evidence of the topography:-- 

(1) Either the cover of marine (off-shore) deposits laid down on the shore 
of the plateau period and now forming the plateau around Berowra, Sydney, 
and Xllawarra has been completely removed during the oafion cycle, and that 
too in certain places where such sediment would be particularly favourably 
situated as regards preservation; and moreover, from a consideration of such 
presumably stripped areas, the off-shore base must have been very regular, 

(2) Or (assuming that the present coastal plateau is not of marine erosion) 
marine erosion in the cafton cycle has allowed the sea to considerably 
encroach on the elevated area, eating it back beyond the limits of the 
** plateau cycle shore-line. 

+ p. 789. 

I Consider, for example, the effect of marine erosion in the neighbourhood 
of lUawarra. Here the waves have cut the land down from nothing at the 
sbore-Hne in early oahon cycle times to escarpments 2,000 feet in height near 
the present shore-Une, the late elevation causing the sea to retreat consider- 
ably. Here again we have a measure of the great age of the oafion oyde. 
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gradually from near sea-level to a height of over 2,000 feet some 
30 miles in a westerly and south-westerly direction, while 
immediately to the north, across the Bhoalhaven, rises the great 
escarpment of the Lithgow Plain some 2,000 feet in height. 

By the removal of the land waste, the former smooth and later 
warped plain was roughened into valleys and ridges, reduction 
almost to base-level occurring along the lower stream courses. 
The recent subsidence converte<i these valleys to bays and 
harbours, as explained earlier in these notes. The sea dashing 
into bays of open type like the original Narrabeen and Rock Lily 
indents formed huge bars across their entrances, and impounded 
the inner waters to form lagoons. Bars^ of the Narrabeen type 
show several aggradational lines of beach-growth according to 
the observations of Mr. M. Morrison and myself. In all cases 
the influence of a dominant current from the south is inferred 
from the occurrence of wedge-shaped bars attached by their bases 
to headlands forming the southern boundaries of the indents, 
while their northern ends are free, the lagoon outlets being in all 
cases jammed closely up to the headlands on the northern aspect 
of the lagoons. No dominant overlaps occur, however, bottom 
action being more pi'onounoed. With the formation of the 
lagoons the force of the sea was able more rapidly to steepen the 
ahore-slope instead of being fruitlessly expended in the smooth 
waters of an inlet. The waste brought down l>y the coastal 
streams and the sand blown over the bar by the dominant wind 
were now carried into the lagoons and redistributed by the tides 
to form shoals. Before complete silting up ensued the recent 
vibration of elevation occurred, and the old bays were transformed 
into huge flats, backed up by high broad belts of sand dunes 
(beaches), with small residual lagoons representing the still 
nnshoaled portions. Sequential stages in the shore-line topo- 
graphy will be the complete filling of the lagoons, the formation 

The explanation of the cause of these bay bars will be dealt with in a 
future note on the submarine platform of New South Wales. Along-shore 
currents, oomhiaed with maximum wave action to form a steepening of the 
ahore by accumulation, is doubtless the explanation. 
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of other bara and l)eaches further off-shore, and then the steady 
march inland of the sea with destruction of the present bars, 
beaches and lagoon-meadows, concomitantly’ with the gradual 
reduction of the neighbouring and distant hills by the forces of 
subaerial erosion. 

All these points can be clearly made out by the observer from 
the Sydney cliffs or coastal plains, and thus are accessible to any 
metropolitan resident. The additional recommendation in their 
favour is that they may be appreciated by the “ man who runs," 
and depend not for their understanding on laborious observation 
and skilled laboratory research. A wonderful charm is thus 
found to invest our characteristic scenery, since ability to trace 
the antecedent stages of the more prominent “facts of form*^ in 
a landscape cannot but conduce to the pleasure of contemplating 
sights at once noble and beautiful from the purely emotional 
point of view. The consideration of the control of population by 
the great uplift, the slight movements of later drowning, the pro- 
found cafions of the Upper Hawkesbury, the thievudi propensities 
of that stream, the barren sandstone and mural searfronts of 
Sydney, also afford delightful cogitational exercises and illus- 
trate the utter insignificance of man, the reiiective, when opposed 
to natural activities. 


DESOBIPTION Of PLATES XXXIX.-XLIV. 

Plato xxsix.— Idoal Sections across the Blue Mountains during various Cycles. 
Fig, a.--Jenolan Plain at close o! Cycle. 

Fig. h . — Jenolan Plain after elevation. 

Fig. c.— Blue Mountain Plain at close of Cycle. 

Fig. d.— Blue Mountain Plain after elevation. 

Fig, «.-»Lithgow Plain at close of Cycle. 

Fig. /.^Lithgow Plain siter elevation. 

Fig. i;.— Present contour illustrating insignihoanoe of denudation during 
oafion cycle compared with that of Plateau periods. 

Plate xl.^Qovett’s Leap, Illustrating oaftondormation in alternating hard 
and soft layers of rook. Photo by A. E. Dyer. 

Plate xli.— Valley of Groee, illustrating denudation during Oafion Cycle. 



BY B. C. ANDREWS. 


825 


Plate xlii. — Pitt water (Lower Hawkesbury), illustrating drowned valleys. 
Post’Tertiary subsidence. Photo by A. E. Dyer. 

Plate xlin. — View of the Llthgow Peneplain, showing the caHon cut by the 
Port Hacking River, and the later drowning of the same. Photo 
by A. E. Dyer. 

Plate xliv. — Map of Sydney district, showing extent of recent alluvium, 
deposited during recent subsidence and exposed by more recent 
elevation. Drawn by M. Morrison. 

The stippled area shows the area occupied by recent alluvium as mapped 
by Mr. M, Morrison. 

The area indicated by hatching shows recent alluvium mapped by Prof, 
David. 

The influence of a current from the South is shown by the characteristic 
disposition of the Narrabeen type of bar. 
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THE SLIME OF DEMATIUM PULLULANS, 

By R. Gbeto Smith, D.Sc., Maclbay Bactkriologist to thk 

Society. 

During the investigation into the etiology of tlie gum-flux of 
the peach and almond, a mould was isolated which, pending 
further examination, was called a deraatiuTO-yeast.* Upon 
saccharose media, it appeared as a raised glistening growth which 
eventually became dull. The culture had an appearance which 
suggested the presence of a small quantity of slime which was most 
noticeable when the growth was raised from the surface of the 
medium. It then appeared to be attached to the agar by a 
slimy substance. 

Dematmm p^dlulam has been credited with the production of 
a gummosis (1 gum-flux) of the plum by Masseef, and WortmannJ 
has claimed that it causes a viscosity in musts and wines. It is 
known§ to produce a slimy or ropy consistenc}" of unhopped beer- 
wort. 

If the examination of the cultures of the mould should reveal 
the presence of agum or slime, and if this should prove to consist 
of arabin or metarabin, then the rflle of the organism in con- 
tributing to the gum-flux of the peach, almond and other fruits 
would requii*e consideration. 

When time permitted, I investigated the mould and found that 
it undoubtedly was Dematium ptdlulans* 

A quantity of the mould was obtained by growing it upon the 
surfaces of plates of saccharose-potato agar. Furthermore, flasks 


* AiU€at p. 129. 
t Kew Bulletin, 1899. 
t Bee Meissner, Gent, t Bakt. 2, v. 232. 
gSee Lindner, Gent. f. Bakt. Hi. 7(10, and Betriebskontrolle in den 
Gftrangsgewerben (1898), 218. 
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of saccharose nutrient fluid* were infected. After having stood in 
a cu|>lx»ard for some months, these contained a number of films of a 
tough slimy consistency that had formed on the surface and had 
fallen to the bottom of the culture fluid. The fluid itself was some- 
what viscous, although it could not l)e calltMl ropy, and the viscosity 
was most pronounced when the me<iium contained chalk. 

A portion of the agar-culture suspension was boiled with 1 % 
sodium hydrate. The emulsion contracted to a curd, leaving a 
clear fluid. 1'he addition of alcohol to the fluid produced no 
precipitation, showing that dilute alkali was powerless to extract 
any gum carbohydrates from the grow^th. Another portion was 
boiled with 1 % hydrochloric acid. The suspended matter dis- 
tributed itself throughout the acid in floceules and did not con- 
tract into a curd as with dilute soda. The acid filtrate after 
neutmlisation gave a parti}’' flocculent and partly stringy precipi- 
tate upon the addition of alcohol. The nature of the precipitate 
showed that a gummy body had been extracted by the dilute acid, 
and this solvent was accordingly used in the further treatment 
of the suspension. 

The remainder of the suspended growths was diluted with 
water, and hydrochloric acid wm added to make a 1 % solution, 
after which it was heated on the water- bath for some hours. 
The fluid was then strained through calico and filtered. Further 
treatment of the insoluble matter was found to be unnecessary, 
as everything soluble in acid and precipi table by alcohol had 
been removed. The filtrate, after neutralisation, was evaporated 
to small volume end treated with alcohol. A glutinous precipi- 
tate was thrown out of solution. The alcohol was removed by 
straining through calico and pressing the precipitate. Treat- 
ment with water showed that the solid consisted of at least two 
oonstituents, one soluble in water, the other insoluble. Both 
were repeatedly precipitated by alcohol from aqueous solution 
and suspension. Finally, both solution and suspension were 
tested and found to be free from reducing sugars. 

^ Saooharose 50, peptone 5, potassium chloride 3, sodium phosphate 2, 
water 1000 gnus. 



828 


THE SLIME OF VmATWM PVLLtriAyS, 


The gum-like Hub^tancea were boiled with 5 % sulphuric acid 
in flasks provided with at^rial condensers for five hours. The 
soluble portion was completely hydrolysed by the acid » as was 
shown by the presence of reducing sugars and the alwence of a 
precipitate upon adding alcohol to a small neutralised portion. 
The water-insfduble gum had not been attacked, and the boiling 
was continued for 20 hours. Still no reducing sugars could be 
detected. From the resistance to hot dilute acid and from the 
solubility in acid and alkali, it was probable that the slime would 
eventually be shown to be a pararabin.* The hydrolysis with 
concentrated acid was deferred. 

The acid in the solution of the hydrolysed water-.soluble portion 
was removed by barium carbonate. Traces of the precipitate 
that passed through the biter were eliminated with aluminium 
hydrate and the clarified solution was evaporated to small volume. 
Phenylhydrazine acetate solution was added, and the whole was 
heated on the water-bath for two hours. The osazones that 
separated out upon cooling the fluid were filtered off, moistened 
with alcohol and extracted with ether, which removed much 
impurity. The serai-pure osazones were heated with water, which 
dissolved a trace of galactosazone and a vitreous yellow substance 
comparatively easily soluble in hot water. The portion insoluble 
in water was dissolved in hot alcohol and cooled. There separated 
out a yellow crystalline precipitate which melted at 200^ and 
which was eventually separated into gaiactosazone (m.p. 193^') 
and glucosazone (m.p. 205*^). I'he cold alcohol filtrate from the 
osazone (m.p. 200 upon evaporation yielded glucosazone. 

The soluble substance extracted from the cultures of Dmiatium 
pvMnlatiA by dilute acid thus hydrolysed to galactose and a glucose. 

These results were confirmed by the examination of a fluid 
culture. Much the same method of procedut^ was adopted in 

* It may be noted here that Skerst (Cent, t Bakt. 2, Iv., 864) (cand that 
Betmtium ptUttdann produced a oharacieristio skin of a gelatinous oon- 
eistenoT with sugars such as saccharose, dextrose and levmose, espeoiaUy 
when these were present in nutritive fluid to the extent of ]0 %. He found 
that the slime or gum was not attacked by nitric and hvdrocfaloHo acids, Bine 
chloriodide, iodine, alcohol, petroleum, ether, ether, chloroform or potassium 
hydrate. It was attacked by concentrated sulphuric acid. 
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this case. The culture was evaporated to smaller volume and 
heated after h 3 'drochloric acid had been added to make a 1 % 
solution. The acid tilt rate was mode alkaline, whereupon the 
difficultly hydrolysable carbohydrate was precipitated, while the 
easily hydrolysable constituent remained in solution. The latter 
was purihed V)y repeated precipitation with alcohol, the former 
by solution in acid and precipitation with alkali until all reducing 
sugars had been eliminated. As in the former case, the soluble 
substance was completely hydrolysed to galactose and a glucose, 
while the insoluble carbohydrate was not attacked. 

What the nature of the glucose was, I did nob endeavour to 
determine The object of the research was to prove the presence 
or absence of arabin or metarabin among the proilucts of 
Bematiiim puUulnnu. The absence of arabinose among the 
sugars of the water- and alkali-soluble portion showed that 
neither of these gums is a product of the organism. 

Remembering that Kossei* hati shown that the nucleic acid of 
yeast when boiled with dilute hydrochloric acid gives a mixture 
of a glucose and a pentose, it occurred to me that the glucose and 
galactose that I hod obtained had in all probability been derived 
from the nucleic acid of the fungoid nucleoproteid. That they 
had been so derived was shown by the absence of carbohydrates, 
soluble in dilute alkali, in the viscous filtrate from a culture of 
the mould in a saccharose-peptone fluid which contained chalk. 
It can therefore be accepted that the glucose and galactose hod 
been derived from the proteids of the DemaUicm and should not 
be considered as having been derived from the slime products of 
the organism. 

Upon finding that the constituent insoluble /in dilute alkali 
could not be hydrolysed, the dilute acid solution was evaporated 
down upon the water-bath until it charred. At this stage it 
ehowed traces of reducing sugars when tested with Fehling^s 
solution. The dark-coloured liquid was diluted with water to 
the original volume and boiled for some hours under an aerial 
condenser. After removal of the sulphuric acid and concentra- 

* Lafar, Technical Mycology 11., i., 162. 

53 
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tion ot the ifuid, the off^ones were prepared. The crude osazone, 
after treatment with ether, jdelded a jeJiow crystalline consti- 
tuent soluble in warm water, with a melting point of 100’’^ 
(arabinosazone) and another which melted at 104'Vg^hictO8azone^. 
The quantity of the former that was obtained was just enough to 
determine the melting point. The latter bad the characters of 
galactosazone. When these results are considered in conjunction 
with the solubility of the carbohydrate in acid, the insolubility 
in dilute alkali and the resistance of the hydrolytic action of 
boiling 5 % sulphuric, it is apparent that the carbohydrate is a 
pararabin. 

The pararabin is a kind which when once in the insoluble con- 
dition is not easil}*^ made soluble. As obtained by growing the 
mould upon solid media, the slim© did not dissolve to any extent 
upon digesting a suspension of the culture in the autoclave, and 
on this account dilute acid was used as a solvent. In contrast 
with this behaviour, the pararabin formed by Bact pararabinum 
was easily dissolved by the autoclave treatment, Btill some of 
the Dematium slime is dissolved, and it is probably simply a 
question of time or of temperature in order that the carl>ohydrat© 
may be completely altered to the soluble modification. Upon 
the evaporation of most of the water, a solution of the slim© 
became gelatinous. Drops of this gelatinous solution when tested 
with drops of reagents gave white curdy precipitates with basic 
and ammoniacal lead acetate; faint white precipitates with baryta 
water, silver nitrate and phosphotungstic acid; pale blue precipi- 
tates with Schweitzer’s and Fehling’s solutions; and no reaction 
with neutral lead acetate, ferric chloride, copper sulphate, iodine 
or the alkalies. 

Summa/ryi , — A race of Dematium pullulans was separated from 
specimens of the peach and almond affected with gum-flux. 
When grown upon or in media containing saccharose, it produced 
a pararabin. Neither arabin nor metarabin was obtained, and 
therefore Dematium pullidans has no influence in the production 
of the gum-flux of these fruits. 
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Dr. Greig Smith recorded the occurrence of a race of 
m^calypii^ Greig Smith, in the manna of punctata^ 

DC., exhibited by Mr. Fletcher at the previous Meeting. The 
race was weak, inasmuch as it did not liquefy gelatine, and pro- 
duced a small proportion of gum levan. He also exhibited 
cultures of Dematiurn pullulamt and specimens of the pararabin 
slime in illustration of his paper. 

Mr. Stead exhibited a spirit-specimen of the beautiful and 
interesting “ Glass-rope Sponge,” HycUonmna mirabiHaty from 

Japan. 

Mr. Maiden exhibited a number of botanical specimens, and a 
series of photographs of Norfolk Island, in illustration of his 
paper. 

Mr. J. J. Walker exhibited Oenipy lodes tmettMy Olliff, a rare 
and curious beetle of the Family (Jolydiidm (type from Lord 
Howe Island, in Australian Museum), found at Otford (Illawarra), 
apparently parasitic on a wood-boring weevil (Subfam. CosBonide.B\ 
to which Cfiydmm sp. (1). also exhibited, was attached. Also a 
specimen of a small beetle from Otford, very closely resembling 
vittulay Redt., (Fam, Halticida:)', this is very destruc- 
tive at times to crops of turnip, rape, cabbage and other cruciferous 
plants in England, and is known, in common with two or three 
very nlmilar and equally destructive species, as the “ Turnip-flea;” 
in all probability it is a recent (and undesirable) importation: 

Mr, I'roggatt exhibited specimens of parasites and hyper- 
paiwdtea of the Brown Olive Scale (Lecanium oleat) bred from 
parasiUsed specimens of the latter, recently received from Mr. C. 
F, Lounsbutj, Entomol<^st, Cape Town. The true parasite, 
Bcut^i»ia o^awso, Motsoh., been found to be a very valuable 
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aid ia destroying this destructive pest in Ceylon, Italy and South 
Africa, but it again has many parasites which devour its larv«e, 
among them several members of parasitic wasps ( Telrastichus). 
He also showed some small Hies and a Psocid among the specimens 
collected from the contents of the package. 

Mr, Fred. Turner exhibited and ojfFered some observations 
upon the following plants : — (1) The “ Yellow-rattle*^ of Europe 
(Shinanthus crista-galli^ Linn.), an introduced plant more or less 
parasitic on the roots of grass and other herbage, which has 
recently appeared in certain pastures bordering the Hawkesbury 
River; (2) two European species of Medicago (ilf. tribnloides^ 
Willd., and M. minima^ Willd.) from the neighbourhood of 
Warren, where they had not previously been observed; and (3) 
the European Papaver argemom, Linn., and Panunciduu muri* 
catuB^ Linn., from Tulcumbah, Liverpool Plains, not seen there 
before. The seeds of the four last-named plants are supposed to 
have been introduced with imported stock-food. 

Mr. Jensen showed under the microscope (1) sections of a 
specimen of coal from Newcastle, N.8.W., given to the exhibitor 
by Mr, S. R. Mort, the sections proving the matrix to consist 
almost entirely of sporangia and spores; and (2) slides of Fora- 
minifera and glauconite granules from the Palieozoic Formation 
of Jutland, Denmark. 

Mr. Andrews exhibited a large model of an ideal section of 
the country between Orange and Sydney, showing the character- 
istic physiographical features, in illustration of his paper. 

Mr. Fletcher showed a series of fresh flowering specimens of 
the l>eautiful plant JSpacrU imprMa^ Labilb, illustrating the 
well-known variability of this species in respect of the colour of 
the flowers (from pure white through various shades of pink to 
red), and in the length of the flowers. The specimens had been 
most kindly forwarded by post from Pambula, N.S. W., by Mrs. 
Forde. As far as known, the Pigeon House Mountain seems to 
be about the northern limit of the species. 
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WEDNESDAY, OCTOBER 28x0, 1903. 


The Ordinary Monthly Meeting of the Society was held in 
the Iiiniieaa Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
eTening, October 28th, 1903. 

Professor T. W. Edgeworth David, B. A., F.R.S., Vice-President, 
in the Chair. 

Mr, G, W. Kihkai^dv, F.E.S., ikc., Department of Agriculture 
and Forestry, Honolulu, H.T., was elected a Member of the Society. 

The Donations and Exclianges received since the previous 
Monthly Meeting, amounting to 3 Vols., 48 Parts or Nos., 4 
Bulletins, and 1 Report, received from 27 Societies, <kc., were 
laid upon the table. 
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THE GUM AND BYPRODUCTS OF lUCTERIUM 
SAtVHAML 

By R* Ghkio Smith, D.Sc., Maclkay Bactkhjologist to thk 

SOCIRTY, 

In May of last year T read a paper l>efore the Society upon 
“An Ascobacterium from the Sugar-cane, with Notes upon the 
Nature of the Slime.”* The chemical notes regarding the slimer 
were of a preliminary nature, and showed that the slime yielded 
a carbohydrate containing some nitrogenous impurity. Under 
certain conditions of preparation, the carbohydrate, which may 
be called a gum, was soluble in water and was readily converted 
into an insoluble modi ti cation by treatment with alcohol. The 
gum yielded furfural on treatment with hydrt>chlonc acid, and 
gave a reducing sugar upon hydrolysis with dilute sulphuric 
acid. The osazone with the melting point of 153* which was 
obtained was, in view of my later researches, probably con- 
taminated with a substance that reduced the melting point* At 
that time methods for the purification and separation of mixed 
osazones had not been described, and the difiiculty of obtaining 
the slime in quantity had militated against my devising a method 
for the purification. Bince then, hoWever, I have so improved 
not only certain media for growing gum-producing bacteria, but 
also the methods for purifying and separating the osaaeones of 
arabinose, galactose and glucose. A small quantity of carbo- 
hydrate is now sufficient to enable a determination of the pro- 
ducts of the hydrolysis to be made with a considerable degree of 


These Proceedings, 1903, 137 tt mq. 
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precision. To complete my work upon Bact. saccharic 1 deter- 
mined to reinvestigate the slime. 

Experiments with other slimeH hod led to the preparation of a 
medium containing potato juice 100 c.c., glycerine 50 grin., tannin 
3 grm., agar 20 grin., and tap- water to make a litre. A pre- 
liminary sowing of BacL ttticch^iri upon a plate of this medium 
showed that it produced a luxuriant slime which did not adhere 
to the medium. In view of this favourable result, large plates of 
the medium were sown with the bacteria. The most convenient size 
of Petri dish measures 15x2 cm., and easily holds 100 c.c of 
agar medium. When larger dishes are used there is always too 
much condensation of moisture upon the cover. The drops of 
wat/er that gather fall into the solidifying medium which is 
softened locally and the soft agar is removed with the slime. 

• The infected plates were maintained at the laboratory temperature 
(18“-20‘‘). Upon the fifth day 135 c.c. of a thick slime were 
removed, two days afterwards another 58 c.c. were gathered, and 
on the tenth day another 20 c.c., making a total of 213 c.c. of 
elime which had been obtained from a litre of medium. 

The slime was freed from glycerine and other matters by pre- 
cipitation with alcohol, resuspension in water followed by a 
second treatment with alcohol As the slime was acid and 
coagulation with the alcohol wiis not complete, it was nearly 
neutralised with potassium hydrate* Neutralisation to phenol- 
phthalein or to litmus cau,sed a darkening of the slime from the 
tannin contained in it, so care was taken to maintain the slime 
just sufficiently acid to prevent any prominent change of colour. 
The slime was rather deficient in saline matter, as was evidenced 
by the alcohol producing a “milk,’^ but the addition of potassium 
chloride and the warming of the alcoholic fluid induced a com- 
plete coagulation* 

After the second coagulation, the slime was tested for reducing 
sugars, and as none were found the coagulated slime was treated 
with water until a homogeneous emulsion was obtained. This 
was heated on the water-bath to expel the bulk of the small 
quantity of alcohol that had adhered to the coagulum. The 
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emuUion was then heated in the autoclave at a pressure of three 
atmospheres for fifteen minutes. This treatment produced a 
separation of the slime into a comparatively clear supernatant 
liquid and a sediment. The sediment was treated with water 
and again heated in the autoclave. The second lieating had 
apparently brought all the remainder of the gum into solution, 
for the insoluble matter was not at all slimy. The gum solutions 
were claritied with a little aluminium hydrate and, after filtration, 
concentrated by evaporation. About 100 c.c, of a thick, viscous, 
transparent gum mucilage were obtained. This was adhesive, 
and firmly fastened paper to glass. 

Upon testing drops of the thick gum mucilage with drops of 
reagents upon a glass plate as recommended by Maben,'* **' basic 
lead acetate and amrnoniacal lead acetate gave white curdy masses, 
ferric chloride gave a translucent brownish clot, barium hydrate 
thickened the mucilage, Schweitzer’s reagent produced a gela- 
tinous slime, dilute iodine gave a reddish tinge; no reactions 
were obtained with borax pasto, copper sulphate, neutral lead 
acetate, milk of lime, aluminium hydrate, potassium hydrate, or 
sodium silicate. The precipitation with lime water was not con- 
firmed. Copper sulphate followed by potassium hydrate gave a 
gelatinous blue precipitate which contracted to a curdy mass 
upon boiling. Pehling’s solution under similar conditions gave 
no coagulation — a point wherein the gum differs from many 
others, e.p., yeast gurns.f 

A portion of the gum was boiled with 5 % sulphuric acid for 
five hours, when portions showed, upon being tested, the absence 
of gum and the presence of reducing sugars. After removal of 
the sulphuric acid by barium hydrate, the osazones of the sugars 
were prepared. They were obtained fractionally by the repeated 
addition of phenylhydrazine acetate solution followed by heating 
on the water-bath. Three fractions were obtained. These were, 


* Journ. Pharm. 719. 

t Lafar, Technical Mycology, 11. , I, 178. 
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in great part, freed from tarry bodies by moistening with alcoliol 
and treatment with ether. 

The three fractionM were separated into a number of portions 
by means of (I) warm water, (2) solution iii hot alcohol and 
cooling of the solution, and (3) evaporation of the alcohol. All 
the fractious contained galactosazone and a small quantity of a 
vitreous yellow impurity which melted at 150^. The latter had 
undoubtedly been present in the osazone of roy earlier research. 
No osazone other than galactosazone was obtained. 

Thus the carbohydrate, of Betel, gacchari is a galactan. It had 
been shown to give the furfural reaction, and in confirmation of 
its nature it was found to yield mucic acid upon oxidation with 
dilute nitric acid. 

Galactan was also produced by the liaeterium in fluid saccharose 
cultures, and especially was the presence of the slime shown when 
the medium contained chalk. In these solutions there was no 
production of reducing sugars, so that the organism did not 
secrete invertase. Acids were produced from saccharose, and 
the identification of these was necessary to complete the investi- 
gation. The medium in which they were formed consisted of 
saccharose 50 grm., peptone 5 grm., potassium phosphate 1 grni., 
potassium chloride 5 grm , chalk 10 grm., and water 1000 c.o. 
The method of separating the acids was essentially that described 
on pp. 118-120 of these Proceedings. 

The ratio of the volatile to the non-volatile acids was as 
8*1 : 84*7, or roughly as 1 : 4. The former consisted of acetic and 
fomic acids. Acetic acid was identified by the silver salt and 
the odour. Formic acid was proved by the blackening of the 
ffltrate from the silver acetate and the formation of calomel upon 
boiling the solution of the acids with mercurio chloride. The 
non-volatile acids consisted of succinic with small quantities of 
lauric and palmitic. The first was identified by its melting point, 
ca|>ability of being sublimed, and by the formation of the ferric 
sidt. The separation of the lauric and palmitic acids, which 
separated as a fat after removal of the ether, was effected by 
warming the mixture upon porous porcelain at 45“ for some 
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hours. The residue on the porcelain melted at 61“ (palmitic acid 
m.p 62*^) and that absorbed by the porcelain and recovered from 
it melted at 44*^ (lauric acid Jii.p. 43''). 

During the fermentation of saccharose^ carbon dioxide was 
evolved. This was shown by drawing the air in small culture 
ffasks through baryta water. The method of procedure has been 
described on page 548 of these Proceedings. Ethyl alcohol was 
also produced This was separated froni the culture media in 
the manner described on page 344. 

Summary . — In media containing saccharose, Bad. mcchari 
produces a galactan gum, carbon dioxide, ethyl alcohol, lauric, 
palmitic, succinic, acetic and formic acids. 
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ON A NEW BPECIEB OF CALLITEIS FROM EASTERN 
AUSTRALIA. 

Bv R. T. Bakkk, F.L.S., Curator, Technological Museum, 
(Plate xlv.) 

Callitris gracilis, sp.nov. 

A tree attaining a height of over 20 feet, with a diameter from 
1 to 2 feet, and having a hard, compact, bark similar to that of 
other species of Callitris. Branchlets numerous and slender, 
having a bright green colour; internodes terete or with veiy 
obtuse angles, the leaf-scales or teeth small and acute. 

Male amenta terminal, seldom axillary, solitary or only occa- 
sionally two together, 3 lines long and slightly exceeding the 
branchlets in diameter, cylindrical, oblong. Stamens in whorls of 
3, imbricate in six vertical rows; apex scale-like, ovate or orbicular, 
concave, with 2 anthers (2-celled) at the base. Female amenta 
about 1 line in diameter, having 6 scales, solitary or 2 or 3 
together, fairly numerous below the terminal drooping branchlets. 

Fruit-cones large, solitary, globular or compressed globular, 
from i inch to I ^ in diameter or even larger; valves 6, very thick, 
smooth or slightly rugose, furrowed at the junctions, the three 
larger ones broadest at the middle and then tapering upwards 
and very thick from the base to the middle, the smaller ones 
about one-half as wide as the larger and shorter in length; the 
dorsal point minute and close to the apex. Seeds dark-coloured, 
the wings varying in sisGe and shape. 
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Huh . — New South Wales : Tal Tal Mtn*, and Gowie Range^ 
By long, near Ry Is tone (J. Dawson, L.S.). 

This pine tree was first brought under my notice in 1893 by 
Mr. J* Dawson, L.S., of Rylstone, who discovered it at the 
localities above given. As I had, prior to this, collected four 
other species of Callitris, ic., C. calcaraia^ R.Br., C. glauta^ 
R.Br., C. cupremformu^ Vent., and MueMeri^ Parlat., in this 
district, in fact, close to where this species occurs, it was easily 
seen that its characteristic branchlets and fruit differentiate it 
from any of these. In the fineness of the branchlets it approaches 
C, g/aiw!a, R.Br., and (7. rohuata^ R.Br., but it locks the glau- 
cousness so characteristic of the former species, and the tubercu- 
late, valvate cones of the latter, and is always found at higher 
elevations than these, as it occurs on ridges or rocky mountains 
in company witli C. calcamfAt^ R.Br., which species, however, 
extends on both sides of the Coast Range and well into the 
interior, whilst this species so far has only been found on the 
eastern slopes. The terete branchlets differentiate it from (7. 
calcarata^ R.Br., and V, Muelhri^ Parlat.; and the fruits from 
C. glauca^ R.Br., 6*. rohuata^ R.Br., and C. cupreseiformu^ Vent. 
The fruits show a remarkable likeness to those of 0* Mndlerit 
but the branchlets of the two bear no resemblance, and this remark 
applies equally well to C. ccdcarata^ R.Br. 

Concerning the other species of CalJitris enumerated in the 
* Index Kewensis,’ the dififerenoes are too obvious to be mentioned. 

Summarising its specific affinities and differences, it has 
terete (but finer and without the glaucous) branchlets similar to 
those of C. glauca^ R.Br., and C. robwtta^ R.Br., and fruits 
identical with those of C. MueUeri, The long, fine, drooping 
branchlets occasionally give it a willow4ike appearance. 

In botanical sequence it should come, perhaps, between C» 
robuaiai R.Br., and C, Mmlleri^ Parlat, 

This Callitris so far appears to bo very local, for after a rather 
exhaustive botanical survey of the Pines of this State undertaken 
by me it was not found in any other locality, and there is no 
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indication at present of any forms really transitional l)e tween it 
and any of the above-mentioned species, whilst it is distinct from 
any Western Australian Callitris. 


EXPLANATION OF PLATE. 
Callitris aiuoiLts, n.sp. 

Fig. 1. — Twig with branchlets and male amenta. 
Fig. 2. —Individual branchlets f enlarged). 

Fig. 3. — Male amenta (enlarged). 

Fig. 4.— Stamen with anthers (enlarged). 

Fig. 5."-Con6B unexpanded (natural size). 

Fig. 6.— Cones expanded. 

Fig, 7. —Seeds (natural size). 
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THE GEOLOGY OF THE GLASS HOUSE MOUNTAINS 
AND DISTRICT. 

By H. L Jknskk. 
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i. Intbowction. 

The Glass House Mountains form a ^oup of conical heights, 
scattered over a lenticular area whose centre is roughly forty-four 
miles north of Brisbane, S. Queensland. In this paper it is 
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proposed to discuss, as well as the Glass House Mountains tliem- 
selves, that portion of the East More ton District in which they 
are situated. It comprises the parishes of Heerwah, Toorbul, 
Canning and Durundur, a few features of some other neighbour- 
ing parishes Izeing also touched upon. 

The Glass House Mountains were discovered and named by 
Captain Cook in May, 1770,* and again noticed by Flinders in 
July, 1802.t They owe their name to their resemblance to glass 
houses, when viewed from More ton Bay on a fme day after a 
shower. No one has so far ever made a systematic geological 
examination of them, our knoMdedge up to the present being 
derived from scattered notes of various geologists who rapidly 
toured the district. In the present paper I propose to give the 
results of over throe weeks^ held work in the mountains themselves, 
supplemented by a considerable amount of petrological work on 
the specimens collected, carried out in the geological laboratory 
of the University of Sydney. Having been a resident of Cabool- 
ture, near the Glass House Mountains, for ten years, I have had 
the additional advantage of Izeing thoroughly acquainteti with 
the entire district, 

ii. Biblioquapiiy. 

The first geological record of the Glass House Mountains is 
that of Mr, Stutchbury, who, in 1854, descriljed them as consist- 
ing of masses of metamorphio sandstone, left standing after the 
unaltered sandstone had been removed by denudation. ^ 

In 1875, the Hon. A, C. Gregory referred to them as ** out- 
hursU of porphyry. 


* Hawkeswerth, J,, “ Account of the Voyages,” Ac. Vol, iii., 1773 [Cook’s 
First Voyage, 1768-71]. 

t A Voyage to Terra AustraUs In H.M.8. The Investigator.” Vol. li., 
P. 6»1SU.’ 

t Jack and Btherldge, Geology and Palseontology of Queensland, p, 73, 
and bibliography there given, 

8 Beport on the Geology of Part of the Distrlote of Wide Bay and Burnett. 
Brisbane; Govt Printer, 1875. 
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In 1888, the Rev. J. E. Tenison Woods, F.L.S., read a paper 
before tlie Ro3^a 1 Society of New South Wales on the ** Desert 
Sandstone.” With this paper he published plates illustrating 
what he terms Prismatic Basalt, Glass Hou.se Mountains,” and 
in the text he states that the “Glass House Mountains appear 
to be of the same age as a basaltic flow at Lytton, a few miles 
inland from Cleveland.” In the same paper the author refers to 
the conglomerates and sandstones in the Moroton District as 
“ Desert Handstone and he remarks “that only a few fragments 
of coniferous wood have been found irabedde<l in it, proving 
nothing as regards age.” 

In a descriptive account of the Glass House Mountains in the 
‘Queensland Railway and Tourists’ Guide/ compiled under instruc- 
tions from the Queenland Railway Commissioners, the author, 
Mr. A. Meston, refers to the geology of the mountains, and 
perpetuates the old notion that they are composed of sandstone, 
and rise out of the Cretaceous formation. 

In Appendix ii. of Jack and Etheridge's ‘ Geology and Palceon- 
tology of Queensland/ we read Recently Mr. Henry G. 
Stokes has presented to the Geological Survey a senes of speoi- 
mens gathered in the Mountains themselves (t.e., iK^ Qlm^ Boum 
M ounimnk^)^ from which it appears that the staple rook is 
trachyte.” 

Mr. Stokes has since read a paper in which he further points 
out the intrusive character of the trachytes, t 

Mr. E. C. Andrews, B. A., in a paper, “ Preliminary Note on the 
Geology of the Queensland Coast, speaks of the Glass 

House Mountains as “ monadnockdike ” heights, which rise from 
a coastal plain. Mr. Andrews also considers this coastal 
or to be due to the redistribution by tidal action of 

fluviatile material. 


* The italica ate mine. 

t Trans. Nat Hist Society of Queensland, Vd. 1., 18W, 8*4. 
t Proc. Linn. Boo. K.S. Wales, im. 
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iii, PHTaiOORAPHY AND TOPOQEAPHY* 

(a) Undtdaiing Sandy Country . — The coastal tract from which 
the Glass House Mountains rise as isolated peaks, consists of gently 
undulating country, which appears a plain or when 

viewed from the sea. It is covered with a sandy soil sustaining 
a forest vegetation consisting of Eucalypts (white-gum, blue-gum, 
red-gum, stringy-bark, cabbage-trees, ironbark), Tea- trees, Banksia, 
Casuarina, Callistemon and Xanthorrhoja. The grasses are poor. 
In the sour-Boiled, swampy flats the grass- tree (Xanthorrhoea) 
never produces a trunk as on the ridges. Near the trachytic 
peaks themselves the sandy soil gives place to a grey, ash-like 
soil, which is even more incapable of supporting healthy vegeta- 
tion, inasmuch as it becomes sour in wet seasons from want of 
drainage, and cakes in dry weather. 

This kind of country extends from Deception Bay on the east 
to the outcrop of the Palseo^soic rocks on the west. The Palaeozoic 
rocks are met with about seven miles west of Caboolture; here 
their junction line with the Mesozoic takes a north-westerly trend 
so that they are only reached in fifteen or sixteen miles going due 
west from the Glass House Mountains Station, which is fourteen 
miles north of Caboolture, and about forty-six miles north of 
Brisbane. The D’ Aguilar Range, which forms the watershed 
between the coastal streams and the Stanley River (a tributary 
of the Brisbane River) basin, consists at Mt. Mee of Paleozoic 
rooks; but from the vicinity of Delaney’s Creek northwards it 
becomes a mere sandstone ridge, whose constituent rocks are of 
Mesozoic age. 

The Pateozoic rocks of Mt. Mee and neighbourhood consist of 
slates, schists, phyllites, granites and diorites with veins of quartz 
intersecting the sedimentary rocks, and dykes of gneiss, syenite, 
hornblende rock and gabbro intersecting the granites. Many of 
the quartz veins and leaders, and several of the dykes are metal* 
liferoua. 

The sandy soil of the coastal tract overlies and is probably 
derived from the subaerial denudation of a formation consisting 
64 
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of interbedded aandstonea, shales and conglomerates, which is 
apparently continuous and identical with the Ipswich and Burrum 
Coal Measures. This formation is devoid of fossils excepting the 
very abundant silicified wood and a few ill-preserved leaves. In 
this paper it will be termed the Coal Measure Formation, 
identical with the Trias-Jura of Jack. 

The above-mentioned Palaeozoic rocks are put down hy Jack 
as “ Gympie Formation,” but they may be much older. No 
fossils have as yet been found in them. 

The rocks of the Coal Measure Formation are not horizontally 
bedded. On the contrary, they dip at varying angles, and form 
small anticlines and synclines. In places trachyte intrusions have 
served to bring about this result. The northern part of the 
D’ Aguilar Range bears every appearance of being an anticlinal fold. 
This part of the range (lying north of Steep Hill ) is between 500 
and 800 feet in average height, and is composed of sandstones and 
conglomerates of the Coal Measure Formation, which do not 
present to the eye signs of great erosion, such as steep clift’s and 
escarpments, a feature so noticeable in the Hawkesbury formation 
of the Sydney basin. The strata dip (as far as ray observations 
go) away from the summit of the range Towajds Peachester, west 
of the range, sandy soil overlying sandstone occurs as on the east. 
The same formation continues northwards to the Blackall Ranges, 
where it has been fissured and partly covered by flows of basalt. 
The sandstones differ greatly in colour and texture, ranging from 
fine argillaceous sandstones to coarse conglomerates, and varying 
in colour from white to re^l. Some varieties are higlily ferru- 
ginous, becoming a “sand-ironstone.” Interbedded with them I 
have found white clay shales, as at Mewett^a Mountain, near the 
Six-Mile Creek, and also near Mt. Tunbubudla, black carbonaceous 
shale in the bed of the Six-Mile Creek, about a quarter of a mile 
east of the railway line, and coarse conglomerates near Mt. 
Beerwah. Coal is said to occur to the north west of Mt. Mellum; 
and also in several places in the Stanley River basin, sbuth of 
the Blackall Range. 
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In the sandy country, Kwampy tracts are abundant. East of 
the D' Aguilar Range they iMiena to mark the position of old water- 
courses. Tlie Lagoon Creek marks the position of an old water- 
course, the greater part of whose drainage area has now been 
captured by the Caboolture River. The swamps contain deep 
black, peaty soil, consisting of matted vegetable matter, logs, <kc., 
beneath which there is a floor of sandstone, sand and gravel, or 
clay. The lagoons or ponds in the sw^amps quite commonly have 
sandstone floors and walls, this satnlstone containing petrified 
wood similar to and as abundant as that obtained in the rocks 
of the D’ Aguilar Range. 

Along the Deception Bay Coast we meet with numerous shell 
banks, containing oyster shells, Pecten, Cerithium, Area antiqnata 
and other shells, some of these banks being over a mile from the 
shore. These may indicate that some elevation has taken place, 
but it is perhaps more likely that they mark the old shorediue, 
land-resumption slowly taking place thrt)Ugh tidal action. How- 
ever there are grounds for believing that some elevation has taken 
place in recent times, some of the hills fronting the N.W. corner 
of Deception Bay having the appearance of true raised beaches. 
The sand banks more than two miles from the shore-line are 
certainly of wind-blown origin, containing no marine remains* 
These banks are, in my opinion, not nver drift, the sand grains 
being too fine and even-sized to have a fiuviatile origin. 

Land -resumption by the action of the sea and organised life 
combined is at present going on in Moreton Bay; the coastal 
alluvium may, therefore, consist of old shore-banks rendered terra 
firma by the gradual recession of the sea, and many of the salt 
marshes along the coast may represent little inlets and mouths of 
creeks, resumed in this way. (See Part vi., Notes by H, L. 
Kesteven). 

{h) THa Glass Homs Mountains . — These mountains are situated 
on an elliptical area, having its long axis north and south. The 
centre of the area is about 44 miles N. of Brisbane* They all 
rise very sharply out of the Coal Measure sandstone, their summits 
being either quite bar© or only scantily decorated with a few 
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dwarf gums, orchids and mosses. Mt. Beerwah, the loftiest cone 
of the group, is only 1,760 feet high; Mt. Conowrin 1,170 feet; 
Mt. Tunbubudla 1,020; all the others being below 1,000 feet» 
They are all of a steeply conical, sugarloaf form, composed pf 
trachyte which is for the most part columnar. The most southerly 
member of the trachyte cones that I have been able to find is 
the Round Mountain, a hill about three miles \V, of Oalx«)lture; 
the most northerly, Coochin Mountain, near Heerwah Railway 
Station. 

Those mountains which rise directly from level country, 
Tibrogargan, Tunbubudla, and Miketeebumulgrai, are surrounded 
by a gutter of boggy country, a few hundred yards wide, round 
which a sandy ridge, often with sandstone outcrops, is met with. 
This gutter, which is studded with ** paddymelon holes, may 
be due to a slight subsidence caused by the weight of the moun- 
tain, perhaps accompanied by faulting (a cauldron fracture), or 
it may be due to the wash of water down the steep sides of the 
mountain in rainy seasons. 

(c) Miscellaneoug on Physiography , — A noticeable feature 
in the East Moreton district is the close correspondence between 
vegetation and geological formation.*^ 

On the sandstone formation, oaks (Casuarina) are very plenti- 
fully distributed amongst the gums, and the grass-trees have 
trunks. 

Where the soil is clayey, overlying shale, wattles are inter- 
spersed amongst tall straight gums and stringybarks. 

On the ashy, caking soil from decomposing trachyte, vegetation 
is very scanty, consisting of crippled tea-trees and stemless grass- 
trees fXantharrhoea), On the trachyte formation oaks are 
typically absent, but often a trachyte dyke is marked by a row 
of tall gums and oaks, which have here sufficient food as well as 
good drainage. 


* Cf, Mr. Maiden's Presidential Address to the Llnnean Society of New 

South Wales, Proc. 1902, p. 692. 
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The basalt country (Mt. Mellum, Blackall Ranges, <fec.) is 
invariably covered by dense scrub, containing numerous palms, 
tree-ferns, bamboos, canes, kc. The andesite tracts sustain chiefly 
large Eucalypti, which are remarkable for their crookedness on 
this formation. 

In the slate country, Iwth scrub and forest vegetation is present, 
tlie former along the valleys, the latter on the ridges, Moreton 
Bay figs, nettle- trees, canes and the so-called wild chestnuts are 
abundant, but few palms. Excellent timber, both pine and 
hardwood, is procured here. Cedar is more plentiful on basaltic 
soil 

Along the coast box- trees are abundant, and the shore banks 
usually sustain some Casuariua and bread-fruit trees, whilst 
growing in the water, mangrove thickets are of fi^quent occur- 
rence. 

In Mr. Andrews paper,* it is stated that : — “ In the coastal 
regions one finds a few feet beneath the sand a sort of pipeclay, 
with ironstone nodules, extending to great depth.” This state- 
ment is not strictly correct as far as my observations extend. 
Several wells have been examined to ascertain the succession of 
strata under the sandy soil. As a rule, after passing through the 
surface soil or sand, we reOrch a white or yellow clay, at a depth 
of two or three feet. This clay may have a thickness of from 
one to perhaps twenty feet; if thin, we usually find beneath it a 
layer of ironstone pebbles a few inches in thickness, and then 
sandstone, with or without the intermission of another clay band; 
if thick, there are several gravel and pebble bands in the clay, as 
was observed in a well on our own homestead, near Caboolture. 

The pebbles of these bands are imbedded in a sandy clay, and 
have a rounded appearance as if water-worn. In places, particu- 
larly where intermingled with quarts gravel, they may be of 
fiuviatile origin. On account of these pebbles a river drift theory 
of the origin of the East Moreton lowlands has been advanced. 
It has been suggested that the whole district has been in geoio- 


Proc. Linn, Soc. N.S. Wales, 1902, p. 149. 
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gicall}’ recent tinaea a vast estuary into which a river flowed, 
depositing tlie above*mentioned clays and gravels. On account 
of the great variation in the thickness of the clay and pebble 
layers indicating their purely local development in places where 
small streams have formerly existed, as well as for other reasons 
already recorded, I cannot entertain “ the river drift ” theory. 
My observations on the formation of ironstone pebbles further- 
more lead to a different conclusion. 

Rounded ferruginous pebbles were found in great abundance 
under that grey ashy soil formed from decomposed trachyte 
or trachyte tuff. On breaking them a core of trach 3 ^te 
was frequently found. In the vicinity of Mt. Conowrin, Mt. 
Beerburrum, and Mt. Miketeebumulgrai trachyte in course 
of weathering has been observed to disintegrate into rounded 
lumps covered with a ferruginous crust. This is particularly 
the case with trachytes rich in deep blue pleochroic amphi* 
boles. It seems, therefore, that, in m&ny oases, the pebbles can be 
traced to the decomposition of trachyte or trachyte toff; it is very 
probable that in early Tertiary times a great portion of the district 
was covered with loosely cemented volcanic ashes and bombs. In 
localities where ferruginous pebbles are in course of formation, 
the decomposing trachyte has a nodular or tuberoulate appearance. 
These pebbles are nearly all less than half an inch in diameter. 

Another source of ironstone pebbles and nodules (from ^ to 3 
inches in diameter) is the decomposition of the ferruginous 
sandstones of the Coal Measure Formation. In the sandstones, 
heavy ironstone concretions are abundant, and are left behind 
when the rock containing them has weathered away. 

iv. Geology. 

(1). ^Structure arid Origin of the Glai» HouBe Mountains, 
These mountains represent old volcanic plugs of traohytic lava 
which have forced their way into ancient tuff cones now denuded, 
or else have burst through fissures in the Coal Measure sandstone, 
reaching the surface in a very viscous state. In the latter case 
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the viscous masses must have remained in the place where 
erupted, taking the form of mamelons.^ 

An inspection of the arrangement of the columns on Ngun 
Ngun and Tibrogargan clearly proves that the Glass House 
Mountains are not the remains of a huge lava dieet, as has 
been suggested by some. In most instances we see no evidence 
of the lava having flowed from the vent. At Mt. Ngun Ngun, 
however, very short lava flows have taken place. 

The rock is typically trachyte. In some places it is so coarsely 
porphyritic as to become a felspar porphyry, as for example, the 
Mt. Beerburrum rock. 

The felspar is universally of two generations, in plienocrysts 
often somewhat corroded, and in minute laths forming with 
ssgerine the microcrystalline to cryptocrystalline base. Hence 
it is probable that the magma had already cooled and partly 
crystallised out at considerable depth, before it found vents and 
broke through to the surface. 

The trachytic rocks are later than the sandstones (Ipswicb- 
Burrum Coal Measures), as proved by the following facts : — 

(1) The sandstones are traversed in various places by trachyte 
dykes. 

(2) At the junction of the trachyte and sandstone the latter 
shows unmistakable signs of metamorphosis, such as hardening, 
induced crystallisation, and assumption of columnar structure. 

(3) Small tongues of trachyte have been injected into the 
sandstones on the junction line. 

(4) The sandstones have been disrupted and sometimes tilted 
at considerable angles by the trachyte. One good instance of 
this is afforded by an anticline caused by a trachyte dyke in a 
railway cutting about half a mile north of Beerburrum Station 
(Plate xlix., fig. 5^. At Mt. Beerwah and Mt. Conowrin the 
sandstones dip away from the trachyte mass. 


* 1^8 1b oftsa the case with trachytic lavas. Compare the Fuys of 
Auvergne, the phonolite hills of Bohemia, and the mamelons of the Isle of 

Boorhon, See * ** Volcanoes, by Judd, oh. v. 
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On the other hand, the trachytes are older than the other 
volcanic rocks of the district. There is evidence that basalt flows 
from Mt. Mellum ha^■e once extended to Coochin and covered 
trachytic rocks in that vicinit}^ The remarkable quarU-augite- 
hornblende aCndesite, which forms the surface rock at Grigor's 
place (Bankfoot House) contains abundant trachytic inclusions. 
Some of these inclusions, those obtained by me close to Bankfoot 
House, are analogous to the Beerwah trachyte; others, obtained 
at Mt. Bokay, close to Mt. Conowrin, consist of Conowrin 
trachyte. 

The rock of the more rounded and less elevated members of the 
Glass House Mountain group is in general more basic than that 
of the steeper and higher mountains. The rock of Mt. Cooee, a 
hill lying a few hundi'ed yards north of Mt. Tibrogargan, seems 
of very varying basicity, merging in places into a rock indistin- 
guishable in hand specimens from the Bankfoot House andesite. 

(2) . order of eruption seems to have been — 

1. Tuff’s like those of Tracbj^’to Range. 

2. Compact trachytes like those of Conowrin, Tibrogargan, 
Beerwah and Ewin. 

3. More basic trachytes of Mt. Ngun-Ngun, Mt. Cooee, Mt. 
Beerburrum, Mewett^s Mountain, and Medway's Mountain; 
trachytes containing much blue hornblende and esgerine. 

4. Quartz andesites — the Bankfoot House formation. 

5. Basalts, erupted at Mt. Mellum in the Blackall Ranges, and 
at Buderim Mountain. 

(3) . Occurrence of Dykes . — Dykes are abundant. On the main 
Oympie road, between Mt. Tunbubudla and Bankfoot House, 
one meets with a number of long narrow dykes running across 
the country in straight lines. They form a very noticeable 
feature, inasmuch as they can be seen at some distance and resemble 
artiflcial atone barricades when viewed from afar. The dykes 
met with on the main Gympie Road between Mt. Tunbubudk and 
Conowrin Creek all seem to radiate from the two Tunbubudla 
mountains (locally known as The Twins). 
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A very interesting dyke occurs on the western side of Mt. 
Conowrin, exposed by a landslip a few years ago. 

The most conspicuous dyke in the district is, however, the one 
which has given rise to the anticline in the sandstones of a rail- 
way cutting half a mile north from Beerburrum Railway Station. 
This dyke has forced its way along a bed of shale interbedded 
with the sandstone, the lava having carried some of the shale 
before it in its path. The lava has seemingly come from the 
S.E., so that w’e get a mass of altered black shales, about 40 feet 
in thickness, exposed in section on the western Hank of the cutting, 
whilst the original shale bed showing on the eastern dank has 
only a thickness of two or throe feet at the most. On this side 
the trachyte dyke does not show. Evidently the lava has come 
diagonally upwards. (Plate xlix., dg. 5). 

The finely crystalline nature of the dyke rocks, as well as their 
close resemblance structurally and inineralogically to the trachytes 
of adjacent peaks, seems to me to show that they are derived 
from the same source, and contemporaneous. Prom their texture 
it is evident that they consolidated near the surface, and hence 
it appears that the amount of denudation undergone by the 
Triassic rooks since the trachyte eruptions has been small. 

(4). PosMbk LaccoHtes , — From Medway's Mountain on 58 v 
Canning westward, an area including selections 2v, 58v and 86v 
has trachyte rook underlying the surface soil. The trachyte here 
is considerably more coarse-grained and more ferruginous than 
that which has found vent in Medway’s Mt, On weathering, it 
turns brick-red. Along the right side of the Durundur rood, 
which crosses selections 2v and 86v, a trachyte optorop many 
chains in width and nearly a mile in length may be traced, It 
does not reach an elevation of more than 10 to 12 feet above the 
surrounding country. The rock weathers into huge boulders in 
niuch the same way as granite, and in mineral composition it is 
analogous to the trachyte of Mt. Beerburrum. Within a radius 
of hahf a mile from it the soil is very poor, ashlike and caking, 
typical of decomposing trachyte. This is probably a lacoolitic 
mtian which has consolidated under a bed of sandstone or loosely 
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cemented tuff, the coarsely crystalline nature of the rock and the 
viscosity of trachytic magmas generally, supporting such a sup- 
position. It could also be interpreted as a large dyke mass. It 
is probably not a flow from any of the adjacent trachyte 
mountains, the rock being macrocrystalline and porphyritic. 

(5). 0c(!urr<5m'<j of Rocku , — The occurrence of un- 

doubted tuffs is very rare. Tuffs may formerly have covered a 
large area and formed cones round the trachyte plugs, but must 
have been very loosely cemented. Hence it seems improbable 
that the Glass House Mountains were submarine volcanoes, sub- 
marine tuffs being usually fairly compact. The only undoubted 
tuffs observed were those of a ridge to the south of Mt. Tibro- 
gargan which I have called the Trachyte Range.* At a spot on 
this ridge — Skeleton Cave, south of Mt. Ewin — where I dis- 
covered some aboriginal skeletons in a cave, pyroclastic rooks 
with large angular fragments occur. Some specimens obtained 
on Tibrogargan may be tufaoeous, but have not yet been properly 
examined. 

Trachyte Range is a low continuous ridge of trachyte (rising 
in some places to an altitude of 300-360 feet above the surround- 
ing country). It runs from Mt. Beerburrum in the direction of 
Mt, Tibrogargan, taking, however, a westerly trend at a place to 
the S.S.E. of Mt. Ewin, and continuing almost to the Gympie 
road. The core of the ridge consists of compact trachytic lava 
similar to that of Mt. Ewin, and also very like that of Mt. Jellore, 
of which Mr. T. G. Taylor, of the Sydney University, has kindly 
shown me some sections. At various points, as at Skeleton 
Cave, tuffs occur, these forming a hard, greenish rock, emitting 
a ringing sound when struck. They have evidently been highly 
ailicified. The entire ridge evidently marks an earth-fissure 
which has emitted lavas and tuffs. Probably siliceous hot springs 


* The names, Trachyte Bangs, Skeleton Cave, Mt. Bokay, and Mt. Cooee, 
made use of in this paper, refer to localities which frequently require mention, 
but which have not as yet local names, nor do they bear names on the official 
maps. 
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have altered the tuffs here and rendered them capable of resist- 
ing denudation. 

(6) Occurrence and Structure of ike Andente Formation . — 
This formation covers an area of about 500 acres lying 8.E of 
Mt. Conow rin. The andesite assumes an irregular columnar 
structure in places, and has to some extent prisma tised the 
underlying conglomerates. It is extremely variable in basicity, 
being in some places pale grey in colour, in others perfectly black; 
sometimes rather fine-toxtured, sometimes coarsely porphyritic. 
The amount of quartz varies considerably. Perhaps the name 
daoite will be found more appropriate than andesite. It is 
important that it contains trachyte inclusions, hence is later 
than the trachytes. The geburite-dacites of Mount Macedon, 
Vic,, were found to l>e the earliest trachytic rocks erupted in 
that region, so the order of eruption is somewhat different in the 
Glass House Mountains and Mount Macedon.* 

(7) Ocourrmict of Columnar Strucltive, — Mt. Conow rin displays 
columnar structure on a grand scale. The summit is inacessible, 
cmd consists of a mass of vertical trachyte columns. These are 
square in transverse section (Plate xh i., fig. 2), 

The Mountains Beerwah, Ngun Ngun, Tibrogargan, Cooee, 
Ewin and Tunbubudla all show a central plug of columnar 
trachyte similar to that of Conowrin. In the case of Ngun Ngun 
we find, in addition to a mass of squarish columns exposed on 
the S.E. side of the summit, that the main body of the mountain 
is composed of huge columns of coarse-grained trachyte, rather 
rich in iron-bearing constituents. These columns are polygonal 
in transverse section ; they are vertical on the summit, but 
horizontal or inclined on the sides of the mountain. A study of 
the arrangement of the columns on Ngun Ngun somewhat 
strengthens the idea that some of these mountains are of the 
nature of mamelons. 


* Gregory,, J. W. (and Orayson, H, J,), “The Geology of Mount Maeedon, 
Vietotia.'* Proo. Boy, 8oc, Victoria, Vol. xlv, (New Series), p, 186, 1902, 
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Mt. Beerwah is also entirely columnar. On the N.W, side, 
near the summit, we see a mass of fine rectangular columns 
similar to those of Mt. Conow rin. Near the base, however, the 
columns are tabular, and do, as Mr, Btutchbury has already 
remarked, lean inwards * The large tabular columns of Mt. 
Beerwah consist of a peculiar glistening and soft trachyte which 
superficially resembles sandstone, so much so that Mr. Stutchbury 
described them as metamorphic sandstone. They contain large 
phenocrysts of plagioclase up to ^ inch in diameter. The sand- 
stone outcropping in a gully east of Boerwah dips 25"* in the 
direction of Conowrin. 

(8) Occnrrmce of Bamlts in th6 District. — Mt. Mellum is 
basaltic. Its height is over 1,200 feet, and from the 500 feet 
level to the summit we meet with basalt only. The mountain 
was scaled from the south-east along a ridge which consists of 
sandstone until a height of 500 feet is reached. The lower basalt 
(between 500 and 600 feet) is vesicular, as is also the basalt of 
the summit. Between the two masses of vesicular basalt we 
meet with, in the ascent, a thick mass of compact columnar 
basalt. At the junction with the sandstone we find the latter 
strongly metamorphosed — turned, in fact, into quartzite. 

Basalt-flows from Mt. Mellum have once extended south beyond 
Coochin. They are now denuded except for isolated patches of 
basalt and scattered basaltic nodules, but they have impregnated 
the subjacent sandstones with iron, and turned the sandy soil 
bright red. 

Mt. Mellum probably represents a basaltic extinct volcano* 
It seems to me unlikely that it represents a flow for the following 
reasons : — 

1, In the ascent, horizontal columns only have been met with. 

2. Its isolation and seeming freshness. 


• New South Wales Geological Survey. Fourteenth Trimonthly *Eeport, 
dated Burandur, Ist August, 1854. Legislative Council Papers, N.S*W., 
19th September, 1854. 
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Very little denudation haH taken place Binoe its period of 
activity, although the rock in very deoouipoHable. Its dietanoe 
from the nearent basaltic mountains of the Blackall Ranges is 
about five miles, and if it represents a remnant of a denuded flow 
from them, a mass of basalt over 800 feet in thickness has been 
removed in the valley between them. If that were the case, it 
is hardly imaginable that we should meet with such excellently 
preserved vesicular basalt on the very summit of Mt. Mellum.** 

The balance of evidence, therefore, favours the supposition that 
it represents a volcano. 

(9) Situation of the Volcanic Mountains on Intersecting of 

Cracks * — By looking at the accompanying map (Plat^ xlvi.) it will 
be seen that the mountains of the Glass House group lie on inter- 
secting cracks, having approximately the directions N, to S. and 
E. to W. The main Assure seems to be that on which Miketeebu- 
mulgrai, Tunbubudla, Conowrin and Mt. Mellum lie. Another 
line may be drawn in a nearly parallel direction through Beer- 
burrura, Tibrogargan, Ngun Ngun, Coochin Hill and Mt. Mellum. 
At right angles to these two lines we find one passing through 
Beerwah, Conowrin and Ngun Ngun ; a parallel fissure passes 
through Mt. Beerburruin and the two Tunbubudla mountains. 

The dykes radiating from Tunbubudla may \>e looked upon as 
radial cracks caused by the lava outburst. 

(10) Age and Origin of the Glass House Mouniaim and 
adjacent Rocks * — There is no evidence that the Glass House 
Mountains have been submarine in origin. There are no sub- 
marine tuffs; the holocrystalline nature of the trachytes, as well 
as the occurrence of large fragments without any definite orienta- 
tion in the Trachyte Range tuffs, and the absence of definite 
arrangement of the crystals in those tufis are evidence against 
submarine origin. In the traohytic lavas, too, we meet with but 


^ ** Mellum seems to be au aboriginal word for volcano. The mountain 
may have been active in the human period. Otherwise, why should the 
natives have given it the present name ? Bumbllngs are said to have been 
heard under It last year. 
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few instances of vesicular structure, such as we should expect 
from the presence of much water, and no glassy rock, which would 
result from rapid cooling. 

Tt is, however, likel}' that the sea was not far off at the time 
of the Glass House Mountain eruptions. 

From the coarse-grained nature of the Triassic sandstones of 
the East Moreton district in the Glass House Mountain region 
and the abundance of fossil wood contained, it ap{>ears that these 
rocks were deposited in a wide estuary. Sedimentation may 
have lasted well into Cretaceous times, hut so far no Cretaceous 
rocks have heen identified in this region, though further north 
we have the Maryborough Beds overlying the Trias. When 
sedimentation ceased, the strata were elevatcid through rise of 
isogeotherms; at a somewhat later period — probably the end of 
the Cretaceous— recooling and denudation had progressed far 
enough to allow cracking of the sedimentary strata. Through 
cracks thus formed the Glass House trachytes found an exit. 
Subsequent folding of the topmost beds probably gave rise to the 
D’ Aguilar Range and the Blackall Ranges, and this folding was 
probably accompanied by the andesitic and basaltic outpourings 
of lava. 

In age the trachytes are probably Pre-Miocene. No definite 
proof of age has l>een obtained, but the amount of denudation 
which they have suffered and the almost total removal of tuff- 
beds and crater rings, if these ever existed, hint at considerable 
antiquity. The same lack of good evidence of geological age 
seems to hold for most Australian trachytes, but the consensus of 
opinion amongst our geologists, based on the small amount of 
evidence available, assigns to them a Cretaceo-Eocene age. This 
also seems to hold Ijest for the Glass House trachytes. 

The basaltic rocks of Mt, Mellum bear considerable petrological 
resemblance to those of Tambourine Mountain, described by Mr. 
Rands, late Government Geologist of Queensland.* 


Jack & Etheridge, * Qeolog;^ and Paleontology of Queensland.* 
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Mr. Rands considers the Tambourine basalt to he Miocene or 
Pliocene, hence contemporaneous with many other Australian 
basalts. The Mt. Mellum rock is, if anything, later. The com- 
parative freshness of this readily decomposable rock, the abund- 
ance of vesicular basalt, which is ever so much more readily dis- 
integrated than hard columnar basalt, are reasons which justify 
us in assigning a late Tertiary, Pliocene or Pleistocene, age to 
Mt. Mellum. 

In his paper already cited,* Mr. Andrews looks upon the Glass 
House Mountains as monad nocks, or hypabyssal masses left by 
the denudation of a Tertiary (Miocene) plateau into which the 
lavas had been injected. I cannot at present embrace that view, 
inasmuch as the Aguilar Range appears from my observations 
to be a Tertiary fold range, and not a remnant of a now-denuded 
plateau. Besides, the petrographical nature of the Glass House 
Mountain lavas and the occtirreiice of some tuffs in the ridge which 
is here named Trachyte Range, indicate that the rock is volcanic 
and not hypabyssal. 

The upper sandstones of the East More ton may l>e in part of 
Lower Cretaceous age, the Trias merging, as the Ipswich beds do, 
into the Cretaceous. The absence of later beds in the district 
can be explained on two hypotheses — either it has been dry land 
ever since Upper Cretaceous times, or repeated fluctuations 
causing periodical submergence have taken place. The latter 
supposition seems more likely to bo correct, accounting satis- 
factorily for the absence of cliffs, escarpments, and other signs of 
great erosion. It seems the most natural conclusion to come to, 
that modefately stable conditions have prevailed in the Glass 
House Mountains area ever since the trachyte eruptions, and 
that the district has preserved its character os a low-lying coastal 
plain, oooasionally submerged, but each period of elevation 
sufficing to remove the deposits formed in the period of sedi- 
mentation. 


* ** Preliminary Note on the Geology ol the Queensland Coast, 
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Greater denudation of the Triassic has taken place in the 
Blackall Range area, where sedimentation had been greater, and 
subsequently re-elevation more considerable. 

That the eastern coast of Australia is undergoing a wave-like 
movement tangential to shore-line is rendered probable by the 
evidence afl^brded by numerous submerged forests and raised 
beaches along our coasts. Folding from the N.W. in New Bouth 
Wales and from the B.W. in Queensland would explain such a 
tangential movement, the focus from which folding proceeds 
underlying the New England Tableland and the McPherson 
Range.* 

Tidal action extends in the meandering Caboolture River as far 
as Wararbah Creek, and larger streams like the Caboolture and 
Stanley rivers have undoubtedly captured the drainage areas of 
other streams which are now represented by creeks and swamps. 
This indicates long-continued stable conditions, or at any rate 
extremely slow change of level Sandy bars occur at the mouths of 
all the creeks and rivers. Yet it would be extremely risky to draw 
inferences from these features, as, on account of the soft nature 
of the Triassic bedrocks, and the vehemence of Queensland floods, 
it does not take a river very long to carve a course for itself in 
this region, and those rules which hold for hard Palceozoic forma- 
tions can in this case only be applied with extreme precaution. 

v. Petroloov. 

The subject of the petrography of the Glass House Mountains 
rocks, the writer proposes to discuss in greater detail in a future 
paper. 

An idea haa already been given of the sedimentary rocks of 
the district, which comprise : — 

1. The Paleeoaoic slates and schists referred by Queensland 
geologists to the Gympie Formation. 


* Of, Sneas’ Theory on **The Parallel Grouping of Mountains round 

Ancient Coasts in * Das Antlits der Erde.* 



BT H. 1. JKNSEK. 


861 

2. The TriaHftic or Trian Jura rocke, consisting of sandstones 
and oonglotnerates, with in ter bedded shales and mudstones. 

The igneous rocks may l)e divided into Plutonic and Volcanic, 
the d^^ke rooks being best considered with one or other of these 
divisions. 

(a) Plutonic. — To this division belong the granites, diorites, 
gabhros, gneisses and augen-gneisses of the coastal range. These 
ancient rocks form the core of the range, being flanked on the 
eastern side by the Palaeozoic slates and schistose rocks. They 
are cut by dykes of aplite, tegerine syenite, hornblende rock, 
diabase, &c., as well as by quartz reefs and leaders, usually more 
or less metalliferous. 

(b) Volcanic. — The volcanic rocks of the district fall petro- 
logioally under three heads — trachytes, andesites, and basalts. 

(t.) Trachytes, — Tl^e Glass House Mountains proper ai^ all 
composed of trachyte. To make clear the mineral constitution 
of the most typical rocks, it will be useful to consider first a few 
special cases. 

B^erbumim Ttachytn , — Hand specimens of this rock when 
freshly broken have a glistening white marble-like appearance. 
On decomposing the rock acquires a reddish, or dull brick-coloured 
tint. The glistening of fresh specimens is due to large crystals 
of sanidine, up to ^ an inch in diameter. The rock is seen to be 
coarsely pprphyritic, and to consist almost entirely of felspar, 
ferromagnesian minerals being only revealed on examination with 
a pocket lens. 

Microscopic examination showed that the base consisted of 
lath^haped, felspar crystals, of the sanidine variety, and two 
varieties of hornblende; the one hornblende is deep brown to 
reddish-brown in colour, strongly pleoohroic, and more plentiful 
than the other variety, which is a deep blue pleoohroic hornblende, 
probabiy riebeokite, A colourless pyroxene, n<m-pleochroic and 
i«dth strops birefringence, is also present in scattered irregular 
trains. 
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From faint traces of multiple twinning in the porphyritic 
felspar phenocrysts it was suspected that they were not true 
orthoclase. These crystals are twinned like sanidirie on the 
Carlsbad plan, and have a refractive index of 1*525. Measure- 
ments of extinction angles and microchemical tests proved a fair 
amount of soda and a little lime to l>e present. Hence some, if 
not all, of these phenocrysts are composed of anorthoclase. 

Hand specimens of Beerburruin rock resemble specimen No. 
9256 (Trachyte from the Canoblas) in the Sydney Mining Museum. 

Be^rwah Trachyte , — The specimen sectioned was obtained on 
the N.E. Hank of the mountain, and is typical of the l>ulk of the 
Mt. Beer wall rock. This trachyte separates on weathering into 
huge shingle-shaped slabs. It has a veiy glistening, silky lustre 
when freshly broken, apparently due to the habit of the consti- 
tuent felspar. The rock is very soft and crumbling, and lias a 
groenish-grey colour. Jt was taken by Mr. Stutchbury, in 1854, 
to l>e metaraorphic sandstone, probably on account of its tendency 
to split into slaV)8 and its comparative softness. With aid of a 
pocket lens the rock can be seen to be porphyritic, containing 
abundant tabular phenocrysts of a plagioclase felspar. A few 
hornblende phenocrysts are also present. 

Examined under the microscope, flow-structure is very apparent, 
the arrangement being trachytic-pilotaxitic as in the typical 
trachytes of the Siebengebirge (Dracbenfels type). Felspar is the 
predominant constituent, both as sanidine with characteristic cross 
cracking, and in form of a plagioclase felspar which seems to be 
oligoclose or andesine. The crystals are lath-shaped, with their 
long axes all in the same direction. The base is microcrystalline 
and displays the trachytic variety of piiotaxitic texture. No 
glass is present. The ferromagnesian minerals are a brown 
hornblende, often in well shaped, twinned crystals; a strongly 
pleochroio hornblende, having green, blue and slate-coloured 
pleochroism in different sections. This latter amphibole is 
probably arfvedsotiite, and is frequently seen enveloping the 
brown hornblende which is barkevicite. iSgerine is scattered 
plentifully throughout the base in minute rods. Hie chief 
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charactoristicfi of this rock are : the typical trachyte lustre, 
tracbytic texture, predominance of plagioclase felspar (probably 
andesine, with which it agrees best in optical properties), and 
the tendency of the rock as a whole to split in slabs. 

A few deep red to brown, strongly pleochroic grains, answering 
to the descrip tifin of cossyrite, were observed as a nucleus to a 
crystal aggregate of the green hornblende (arfvedsonite). 

Conowriu 7Vacht/le.- ’-Thin is a white or grejdsh- white rock in 
which a pocket lens reveals scattered black specks. A few felspar 
phenocrysts ai‘o usually present. Some specimens show flow 
arrangement to the naked eye. This trachyte forms the fine 
rectangular columns of which Mt. Conowrin is entirely made up. 

Microscopically examined the Mt. Ci>nowrin rock is seen to 
consist almost entirely of sanidine. In fact the other constituents 
do not form 3% of the bulk of the rock. Tlie texture is holocrys* 
tallino and orthophyric. The ferroraagnesian minerals present 
include legerine in minute green pleochroic ro<ls; scattered crystals 
of a blue hornblende which in transverse section show strong 
pleochi'uisin from deep green to deep blue; in longitudinal section 
some of the crystals api>tHir perfectly opaque. This araphibole is 
probably allied to arfvedsonite or riebeckite. It is identical with 
the deep blue pleochroic hornblende in the trachytes of Mount 
Jellore, near Mittagong, recently investigated by Messrs. Mawson 
and Taylor. This hornblende was the first mineral to crystallise 
froin the magma, occurring often as inclusions in the centre of a 
aanidine phenocryst. Its crystalline form is never preserved, 
corrosion and resorption having taken place. A colourless non- 
pleochroic pyroxene is present in a few very minute grains. 

A section made of a specimen of trachyte from the dyke at the 
.landslip on the W. side of Conowrin is somewhat different in 
mineral constitution. The amphibole with the strong absorption 
in one direction is absent, and its place is taken by very numerous 
minute, acicular crystals of an olive-green colour. They are 
J)fleoqhroio in brownish and green tints. A few good crystals of 
a greenish-brown hornblende (allied to barkevicite) are present. 
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This is sometimes twinned. A few grains of riebeckite were 
present. 

The rock from Mt, Ewin is macroscopically like that of 
Conowrin, V>ut microscopically it was observed that the ferriferous 
constituents had taken chiefly the form of legerine, A few pheno- 
crysts of a brownish hornblende were also present (barkevicite). 

Mt Ngun Sgun Trachyte , — The main mass of Mt. Ngun Kguii 
is built up of huge polygonal columns of porphyritic trachyte. 
Specimens from here are niacroscopically very like specimen No. 
11227 (Trachyte from the Canoblas, Orange) in the Mining 
Museum, Sydney. The rock is holocrystalline, consisting of 
sanidine phenocry.st8 w'hich are sometimes corroded, and a micro- 
crystalline orthophyric base. The base contains sanidine, scattered 
irregular granules of a colourless rion-pleochroic pyroxene, and 
the green pleochroic hornblende often witli a nucleus of brownish 
hornblende. Fragments of quartz are present as an accessory, 
and also a few fragments of an orange-yellow mineral. The 
quartz is probably allogenic, derived from the sandstone in the 
upward passage of the magma. Another variety of trachyte is 
found on the S.E. side of Ngun Ngun; this is exactly similar in 
structure to that of Mt. Conowrin, There is also a third variet}** 
found on the E. side of the mountain; this rock is of a bluish- 
grey colour, very hard, and emits a ringing sound when struck. 
In section it found to be composed of sanidine in phenocrysts, 
lath-shaped sanidines, and deep blue hornblende and green 
wgerine in the base. 

Eoimd Mountain Trachyte , — Hand specimens of this rock 
often much darker in colour than usual, so as to suggest a flne- 
graiued andesite. But the darkness is entirel)' due to mineral 
solutions which have permeated the rock after its formation. 
Sections prove the Round Mountain rock to be a holocrystalline 
trachyte, very fine in texture, but containing a few small sanidine 
phenocrysts scattered in a microcrystalline to cryptoorystalline 
base, The rock consists almost entirely of sanidine felspar, 
wgerine in minute granules, and a few scattered crystals of thp 
deep blue hornblende (riebeckite) which has also been noticed iii 
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some of the fine-grttined Conow rin rock. The phenooryats of 
aanidine are frequently strongly nrched, having evidently been 
Hubjected to very great pressure in the upward passage of the 
magma. The sanidiuos are twinned on the Baveno» Carlsbad, 
and Mancbach lawH. 

Some of the hand specimens of Round Mountain trachyte are 
not unlike speciinen No. 10559 (from J mile N. of Tondeburine 
Ck,, Warrumbungle Mts.), Mining Museum, Sydney. 

Ml ZVac/iyte,— The rock composing Mt. Cooee varies 

widely in macroscopic appearance. Some is dark-coloured, 
coarsely porphyritic, and resembles the andesitic rock of Grigoris 
Estate, into which it seems to merge. The specimen sectioned 
was of a bluish-grey colour; this rock forms irregular columns, 
and weathers into rounded boulders. It is comparatively rich 
in quartz, which occurs in large crystals easily seen with the 
naked eye. In colour and texture this rock resembles specimen 
No, 11215 from Orange, in the Sydney Mining Museum, 

The constituents of the quartz trachyte are sanidine — the most 
abundant component — a considerable amount of quartz, and a 
small proportion of dark blue hornblende. The central part of 
Mt. Cooee consists of square columns similar in colour, size and 
shape to those of Mt. Conowrin and Mt. Ewin. Whether 
the quartz- trachyte, quartz-andesite, and true trachyte of this 
mountain are contemporaneous or not, and whether they are 
derived from the same magma, I have not yet been able 
to determine; but the order of superposition in places where 
superposition could be ascertained, is— (1) trachyte, (2) quartz- 
trachyte, and (3) quartz-andesite. 

Trachyte liangt^ Roch . — This rock is a true pyroclastic rock or 
tuff. It is of a dark green colour, very hard, and emits a ringing 
sound when struck; it also contains angular opaque fragments of a 
dark colour* Under the microscope it is seen to consist of crypto- 
bi^talline and amorphous material, forming a base containing 
eoattered sanidine crystals and angular fragments. The substance 
of the base is in the form of minute needles and granules, and is 
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chiefily felspar, a darker green mineral being also present in fiBe 
needles. This is probably acicular microlites of tegerine. Glassy 
material seems also to be present. 

True trachyte lavas also occur on Trachyte Kange, forming 
the Humniits of the ridge. They resemble the rock of Mt. Ewin. 
One specimen obtained on the southern side of the ridge is niaoro- 
scopically very like specimen No. 5006 (Riebeckite Trachyte, 
Warrumbungle Mts.), in the Mining Museum, Sydne}-. Micro- 
scopically examined, it is seen to consist of a holocrystalline, 
even-textured sanidine ground-mass, containing peculiar dark 
blue to black, arborescent aggregates of ultra-microscopic crystals, 
probably a hoimblende, arfvedsonite or rieheekite. 

The traoliyt-es of Mt. Miketeebumulgrai are partly fine in 
textuto like that of Mt. Conowriu, and partly coarse and porphy- 
ritic like that of Mt, Beerburrum. 

Mt* Tibrogargan is composed of trachytes of a fine texture, 
resembling those of Mt. Conow rin and Mt. Ewin, They seem 
to be essentiall}’' a*geririe trachytes. 

To sum up and generalise, it might be said that most of the 
Glass House Mountains are composed of columnar trachyte. The 
core of the mountain usually consists (jf vertical columns, and the 
sides often of horizontal and slanting columns Ngun Ngun 
and Tibrogargan). The trachyte rocks are usually of a grey 
colour and dull lustre. The more porphyritio trachytes 
Beerwah, Beerburrum, Ngun Ngun) contain more brown and 
greenish blue hornblende (barkevicite and arfvedsonite) than the 
more even-textured rocks. The hornblendes seem to have been 
tlie first mineral to crystallise, being usually ^er 3 ’^ corroded, and 
often occurring as inclusions in sanidine phenocrysts. The sani- 
dine phenocrysts are often corroded and partially resorbed; they 
possess the cliaracteristic cross cracks parallel to the (100) plane. 
In the instance of the Beerburrum rock, the phenocrysts proved 
to be anorthoclase, containing a considerable amount of soda and 
some lime. In the coarsely porphyritio rocks aegerine is 
plentiful than hornblende. The amphibole sometimes occurs in 
twinned phenocrysts. 
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The more fine- textured trachytes, such as those of the Round 
Mountain, Mt. Conowrin, Mt. Ewin, and Mt. Tibrogargan contain 
a greater proportion of wgerine and less hornblende. Occasionally 
crystals of deep blue, highly pleochroic riebeokite are present, 
'i’he main constituent of all the trachytes, both coarse and fine, is 
felspar, auorthoclase, with sanidine (orthoclose) in the Beerburrum 
rock, andesin© or oligoclase and sanidine in the Beerwah rock 
(the plagioclase being here the more abundant constituent), and 
sanidine, with or without some anorthoclase, in the other rocks; 
the more basic minerals form but a minute portion of the bulk of 
the rock. The hornblendes seem all to be soda-bearing varieties, 
strongly pleochroic and deep blue, green or greenish-brown, 
possessing strong absorption in certain dii'ections, being allied to 
the species riebeckite, arfvedsonite, barkevicite, and cossyrite (?). 
The BUgite is chiefly a soda-hearing variety, cegerine, in rods and 
needles. 

Piiotaxitic and tmchytic textures ai'e seen in the rocks of Mt. 
Beerwah, Round Mountain and in some of the Conowrin rock. 
A nxicrorthophyric Imse obtains in most of the -other trachytes. 

Holocrydnliinity is univeral in the trachytes, but the grain 
size of the base varies from cryptoorystalline to uucrocvystalliiie. 
Porphyritic structure is also prevalent. 

The felspar phenocrysts are usually somewhat corroded, though 
sometimes perfectly idioinorphic; hence the felspar seems to be 
of two gmerationify partial crystallisation having taken place in a 
subterranean reservoir, leading to the fonnation of the blue 
hornblendes with strong alwrption, the deep green hornblendes 
(arfvedsonite), and many of the felspar phenocrysts. Partial 
resorption has taken place in the upward passage of the magma. 
Zoning is common in the idiomorphic felspar phenocrysts. 

(ti.) Andesite ( Dacite ) Formation at Otigov's Place . — This lava 
varies immensely in composition, texture, colour, <kc. It covers 
an area of about one square mile, lying between Beerwah, 
Gonowrin, Tibrogargan and Ewin. The colour of the rock is for 
the moat part dark grey to black, but in the close vicinity of 
Bankfoot House we find it — 
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(1) Green, hard, compact without fragments. 

(2) Ked, soft, not unlike a tutf (weathered sp.). 

(3) Dark brown, basaltic-looking. 

(4) Grey, with huge black fragments, and quartz phenocrysta. 

(5) Nearly black, with fragments and quartz phenocrysta. 

These different kinds of rock all form part of one flow, and merge 

into one another. Borne specimens are quite rhyolitic in appear* 
ance, some trachy tic, some dacitic, and some ver}^^ basic. In some 
places the lava has developed a pseudo-columnar structure, and 
has i*endered the underlying sandstones columnar. Slides ex- 
amined show the following constituents to l>e present in the 
blackish and commonest type of rock composing this flow : — 

(«) Felspar. Plagioclase showing line optical zoning and 
shadowy extinction, twinned on the Carlsbad, Albite and Pericline 
laws, is plentiful. The more basic interior is probably labradorite, 
and the less basic exterior andesine. Borne orthuclase is pi^sent, 
also showing zoning (perhaps anorthoclase). 

(f*) Quartz is present in corroded crystals, with glassy inclu- 
sions. In some specimens it is very abundant. 

(c) A variety of light green, faintly pleochroic augite in large 
crystals; extinction angle 34'' to 56\ 

(d) Hornblende of two varieties, one of a brown colour with 
characteristic cleavage, arid one green fibrous variety. 

(e) Magnetite is present as an accessory, and also a large 
amount of glass with inclusions and incipient crystals showing a 
fluidal arrangement. 

(/) t>reen chloritic decomposition products are also present. 

(^) Inclusions of trachyte are pi*esent. Borne specimens 
sectioned contain inclusions of a plagioclase trachyte like that 
of Beerwaii, with well marked pUotaxitic texture; one specimen 
obtained at Mt. Bokay contained an inclusion of Conowrin 
trachyte. These inclusions are important as afifoixiing evidence on 
the order of eruption of the lavas. 

(A) Black, opaque, angular fragments are also present as 
inclusions. 
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Another specimen of the nudesite formation, macro scopically 
of green colour and moderately tine texture, consisted of a pale 
hornblende (like edenite), a greenish glass, some magnetite, 
quartz, ortlioclane, plagioclase and a little biotite. The pale green 
hornblende was the chief constituent. 

(m.) Mt MeUum Bmalts. — The basalts of Mt. Mellum bear 
close resemblance to the amygdaloidal basalts of Tainloourine 
Mountain, described by Mr. Rands. 

Mr. Rands describes the Tambourine basalts as amygdaloidal 
on the upper surface, generally full of olivine phenocrysts; and 
occasionally columnar, the columns being often 20 feet in length, 
and hexagonal in section. 

The Mellum rock is in part vesicular, in part columnar. It 
contains large phenocrysts of olivine, plagioclase and black 
augite. The vesicular basalt occurs at the lowest and highest 
levels of the basalt. The rock is very rich in o^irin^; a dark red 
olivine (iron olivine, fayalite) is also present, and has taken the 
place of magnetite. FayalitA occurs sometimes as a nucleus to 
ordinary olivine, and was evidently the first mineral to crystallise. 
llmmite is present in tabular crystals, sometimes passing into 
leucoxene. The an^fUc crystallised simultaneously with the 
the two minerals being intergrown. The augite seems 
to be titaniferous. The plagioclase agrees well in properties 
with andesine. 

(o) Othkr Rocks. — At the base of the Round Mountain, on 
the S.E. side, there is an outcrop of aplite^ which probably marks 
the position of an outlier of palesozoic igneous rock. This aplite 
consists of quartz, ortboclase and plagioclase. Hand specimens 
aw briok-red, and look like metamorphic sandstone. The mineral 
staining of the Bound Mountain trachyte is probably connected 
in some way with this aplitic mass. 

On the western side of the D’ Aguilar Range atButler^s Creek, 
tliere are dykes of mgirrim syenite traversing the granite. 
Beoently, through the kindness of Professor David, I have 
bad an opportunity of looking over a large number of specimens 
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collected by Mr. J, M. Newman, B.E., at the Blacks’ Reserve, 
near Woodford. 

The country around Woodford is granitic. 1SU\ Newman 
obtained specimens of granite (both coarse and fine), gneiss, 
diorite, graphic granite, pegmatite (in veins), diorite, syenite and 
basic rocks. A dyke of basic rock like hypersthene nnorthite 
gabbro, and a dyke of hornblende andesite composed almost 
wholly of hornblende, also occur here, intruding the granite. 

vi. Other Australian Trachytes. 

ProfesBoi’ Gregory has lately described an interesting series 
of Geburite-Dacites and Trachy-Phonolites occurring at Mount 
Macedon, Vic.* They seem to have many features in common 
with the rocks of the Glass House Mountains district. 

The rocks of the Warrumbungle Mountains are recorded as 
trachytes by Profes'^or T. W. E. David, who obtained there not only 
numerous specimens of trachytic lavas, but also tuffs interbedded 
with the trachytic magmas. In Wantialable Creek they overlie and 
are in part interbedded with diatoinaceous earth and shales con- 
taining Cinnaraomum leaves. The entire group of the Warrum- 
bungle Mountains is known, through Professor David’s researches, 
to form the wrecks of former trachyte volcanoes, and to consist 
of coarsely crystalline trachytic rock and interbed4^ tufifs.f 

The trachytic heights of the Canobolas, near Orange, have 
lately received a great deal of attention and patient investigation 
by Messrs. Siissmilch and Curran, and it seems probable that these 
will prove to correspond in age and particulars to the other Aus- 
tralian Trachyte areas. 

In Tosmafiia rocks analogous to our Australian trachytes have 
been discovered at Port Cygnet. They are chiefly Solvsbergites, 
as are also some of the Mount Macedon rocks described by Prof. 
Gregory, of Melbourne. No definite flows have, so far, been 


* Proc. Koy. Soc. Vic. Vol. xiv. (New Series), pp. 198, 197. ' 

t ** Note on the Occurrence of Diatomaceous Earth at the WarrUmbuni^e 
Monntains, N.S.W.’' Proo. Linn. Soc. N.S. Wales, 1S96, 



BY H. I. JKNSEN. 


871 


found (qf. The Glasis House Mountains, ani^)\ in structure they 
are coarsely porphyritic, another point of resemblance to many of 
the Glass House Mountains lavas (e Beerburrunt, Ngun-Ngun). 
Fayalite-melilite basalt occurs not far away, at One-Tree Point, 
and has been described by Mr, Twelve trees. Himilarly in the 
Glass House Mountains area we have the Fayalite basalt of Mt. 
Mellum. The age of the Port Cygnet trachytes is Upper Creta- 
ceous or early Eocene, approximately the same as that of the 
Mount Macedon rooks. 

The trachytic lavas and the syeiiites of the Mittagong district 
have also during the last eighteeti months received very thorough 
investigation at the hands of Messrs. Mawson and Taylor, of the 
Sydney University.* The Gib Rock sj^enite and neighbouring 
trachytes have been shown by them to be probably Upper Cre- 
taceous, at all events Post-Triassic and Pre-Tertiary. In chemical 
couipositiori they have found it to be exceedingly rich in alkali 
(Mawson). 

At Port Mackay, in Queensland, trachytic tuffs are described 
by Ml*. A. Gibb Maitland as abundantly in terst ratified with 
Desert Sandstone of Upper Cretaceous oge.t 

At Yeppon, near Rockhampton, Q, a range of trachytic 
mountains occurs. 

A large number of steeply conical mountains are interspersed 
with more gently sloping (probably basaltic) mountains in low* 
lying country south of the railway line between Brisbane and 
Helidon (Main Bouthern Line). Many of these may yet ])rove 
to be ayenitic or trachytic in nature. 

Mr. Hands describes a mass of trachytes containing beautifully 
developed sanidine crystals as occurring in railway cuttings 
between Logan village and Beaudesert, near Walton Station. 
They aeem to have come up through the Ipswich Coal Measures 


* Paper read before Boyal Society, New South Wales, October 7, 190.T 

t ** Geological Features and Mineral Eeeources of the Mackay Oiatrlct." 
% Authorii^: Brisbane, 1889. Also Jack Etheridge, cU,, Text 
546-547, 1899. 
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and to have flowed over a portion of them. A Rimilar rock is 
described about one mile west of Walton village, apparently 
interbedded with the Ipswich Coal Measures. Mr. Bands is 
uncertain whether it is inti’usive (laccolitic)or interbedded. The 
former supposition is probably correct.''^ 

All the Australian trachytes that have been chemically investi- 
gated are very rich in alkali, particularly soda. The Glass House 
Mountains trachyte probably will not prove an exception. Some 
specimens of ( 'onowrin rock consist almost entirely of sanidine, 
but the Beerwah trachyte we find to l>e rich in plagiodase. The 
Mt. Mellum trachyte, like that of One-Tree Point, Tas., which is 
soda-bearing, con tains an abundance of plagiodase and fayalite, 

vii. Miscellaneous Notes. 

The tendency of the Glass House Mountains to lie on linear 
fissures can be readily observed from one of the most southerly 
or northerly members of the group, e.^., Hound Mountain or 
Coochin Hill, Standing on the former height, one can get an 
excellent idea of the shape of the area on which the Glass House 
Mountains lie, as well as of their linear arrangement From this 
point, fourteen or fifteen summits can easily be made out 

In connection with the question of cross-cracking, it is intei'est- 
ing to note that Mt. Mellum, Mt Blanc and Candle Mountaipi 
south of the Blackall Ranges, are three isolated peaks situated 
on a straight line running east to west parallel to the fissure 
on which Beerwah, Conowrin, and Ngun-Ngun are situated. 
Whether Mt. Blanc and Candle Mountains are Imsaltic or not, I 
have not been able to ascertain; but I am informed that the soil in 
the vicinity of them is very ricli, hence it is safe to conclude that 
they are basaltic like Mount Mellum. The Blackall Ranges 
extend from Conondale east almost to the railway line, being 
approximately parallel to the two above-mentioned east and west 
fissures. Thence the range takes a northerly trend, becoming 
practically a continuation of the D’ Aguilar Range, and running 

* lack A Etheridge, op. cit. p. 350 . 
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parallel to the main north and Aouth fiHBure of the Glass House 
Mountains. Basalt-flows, producing iine rich soil, have taken 
place from many points along this range. 

The basaltic mountains of the East More ton are easily dis- 
tinguished from those composed of trachyte by the pretty gentle 
slopes, and rich tropical vegetation of the former. The Baiikfoot 
House andesites seem to luvve Ijeen very’^ fluid, much more so than 
tl^e Mellum basalts. They have not given rise to any cones, but 
have flowed over sandstone formation and small trachyte outcrops 
alike. 

In connection with the question of land-formation by the sea 
in Moreton Bay is the possible explanation of the shell-banks 
inland on the hypothesis that the sea has piled up bank after 
bank and thus retreated, Mr. H. L. Kesteven writes as follows: — 

** During September, 190:], I had the opportunity of going 
through Bribie Passage and of examining in a cursory manner 
the country on either side of it. The ‘Passage' runs between the 
mainland and Bribie Island. This island is wedge-shaped, about 
17 miles long, and 3J miles broad at its broadest, southern, end; 
the greater part of it is Vjut three or four, nowhere is it above 15 
feet high. Its higher parts are blown (?) sand, and the lower 
black sandy mud. I was busy collecting mollusca, so did not 
have an opportunity of going over it thoroughly, but there is, I 
believe, no rock on the island anywhere. N orth of the high land 
at Toorbul Point, the mainland is of the same character. 

Borne very interesting light was thrown on the growth of 
this low-lying country by Mr. C. Tripoony, in whose boat I went 
up thfe Passage. 

Owing to the strong current in the Passage, the bottom is 
continually shifting and changing the channel; the troubles of 
navigation were the subject of much conversation. Mr. Tripcony 
has owned oyster-beds in and sailed up and down the Passage 
for about twenty-five years. In the course of conversation, he 
pointed out to me an islet about two feet high at high tide, which 
he assured ine did not exist in bis early days on the Passage; on 
another occasion he drew my attention to some mangroves just 



874 


GBOLOay OF GLA8B HOOSE MTS. AND DISTRICT, 


showing above the water, and told me he had sailed over that 
spot, and that in a few years there would be dry land there. 

** The mode of growth of this Jowdying land, then, has been as 
follows; — 

** (The shallows of the Passage are covered with lightly rooted 
marine grasses and weeds.) 

Back-waters or cmss currents pile up a bank or shallow, the 
heavy mangrove seeds settle and take root. The mangrove once 
having taken root, not only puts its branches above the water 
but its roots above the soil. Anyone who has walked under a 
mangrove tree will remember that for yards round its trunk 
there are hum! reds of spikes, a few inches long, sticking up from 
the soil in which it is growing. 

Here, then, we have a natural rake; the numbers of closely 
placed trees stop all that floats on the surface, while their roots 
stop heavier rubbish (loosened weeds) and sand moving along the 
bottom. Once our embryonic island reaches high-water level the 
rank grasses of the district take a hold and do their share of 
raising its height. Masses of matted grass roots, retaining soil, 
eighteen inches to two feet in thickness are frequently met with 
on the beach outside the northern end of Bribie Passage.’’ 

viii. Conclusion. 

The present work was undertaken partly on account of the 
great lack of definite knowledge as to the geology of the Glass 
House Mountains, the views of different authorities varying 
within such wide limits; and partly to try to assist in the task 
of investigating and correlating the Australian trachytes. As 
shown in the part dealing with “Other Australian Trachytes,'* 
the work has been energetically tackled in Tasmania, Victoria 
and New South Wales by able investigators, whereas the Queeris- 
land trachyte areas have remained for the most part untouched, 
though of equally great importance and interest, 

I am fully aware of the difficulty of the task I have undertaken. 
In a preliminary paper like the present it is impossible to deal 
with the subject so thoroughly as could be desired. Many 
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problems remain untouched, and manj" of the interpretations given 
in the present paper ma}'’ not be upheld by future investigators, 
I hope to continue the research by degrees, as opportunities 
arise, and other investigators may join. At all events it is hoped 
that this paper may prove a beginning in the thorough investi- 
gation of the geology of the Glass House Mountains, 

I desire to express my thanks to the officers of the Geological 
Survey of Queensland for courtesy shown. I have particularly 
to thank Mr. L. 0. Bell, B.E., for the photographs from which 
Plates xlvii.-l., accompanying this paper, were prepared, and for 
many other favours. 

To Professor David and Mr. H. Stanley Jevons, of the Sydney 
University, I am indebted for the encouragement the}^ have given 
in the present work, as well as for numerous useful hints, refer- 
ences, ifec. 

To Mr. Wm. Grigor, of Bankfoot House, Glass House 
Mountains, I am indebted for directions as regards roads and 
short cuts, and other useful information, as well as for many 
other acts of good will. 


EXPLANATION OP PLATES. 
Plate xlvi. 

Majp of the Glass House Mountains District 


Plate xlvii. 

Fig* 1. —Portion of Mt. Conowrin, showing columnar structure. 

Pig. 2,— ^t Beerwab. 

Plate xlviii. 

Fig. Conowrin, showing the inaccessible portion of the mountain, 

consisting entirely of vertical trachyte columns. 

Pig. 4.— Mt Tibrogargan, as seen from a railway train. 


Plate xlix. 

Fig. 5,— Portion of railway cutting near Beerburrum Station, showing 
trachyte dyke causing an anticline. 

Plate 1. 

Fig. 6i-^Bird's«eye view of the Glass House Mountains from Mt. Ngun Ngun. 
Fig. 7^^ird*s«eye view of the Glass {louse Mountains from Mt Melium. 


(Vivt. L7 aie from photos by Mr* L. €. Boil, 8.3EI., «t the psologioal SutTsy of 
Queeaslaad, and are reprodueed by permission). 
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THE EFFECT OF THE BA8SIAN ISTHMUS UPON 
THE EXISTING MARINE FAUNA: A STUDY IN 
ANCIENT GEOGRAPHY. 

By C. Hedlkv, FX.8. 

The marine molluHca of Western Port and Port Phillip in 
Victoria have been carefully examined by Messrs. G. B. Pritchard 
and J. H. Gatliflf. The results of their work appear in an 
admirable Catalogue published in parts by the Royal Society of 
Victoria, and now approaching completion. If this fauna be 
compared with the marine inollusca of South Australia as refleote<l 
in the writings of the late Prof. Tate, it will be found to be in 
essential points the same. I have lately been favoured by my 
friend Mr. A. U. Henn with a small but important collection 
illustrative of the molluscan fauna of Gerald ton in 29® S. lat. in 
West Australia. 

Though here the Melbourne fauna commences to fade away 
and to be masked by the overlap of species characteristic of the 
tropical Indian Ocean, yet it is still recognisable. So the sanne 
fauna extends from Melbourne westward for 2250 miles to sub- 
tropical West Australia. 

In the expectation of meeting at least sopas traces of the 
Melbourne fauna, I once devoted some days to collecting at 
Twofold Bay in southern New South Wales. Though at this 
point Melbourne is only distant about 450 miles along the coast, 
its fauna is quite absent. One misses, for instance, the large and 
handsome PhaaimieMa auatraliB^ abundant Ola every beach along 
the whole south and south > west coast of this Continent. As the 
smallest fragment of this beautiful shell is readily recognisable, 
the absenoe of the species from the east coast o( Australia is a 
matter of certainty. 
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Melbourne zoologists have frequently expressed to me their 
surprise at the difference between the fauna they find on the 
shores of Sydney Harbour and that they know at home. 

It has occurred to me that the break in the marine molluscan 
fauna, which happens, as we know, somewhere between Twofold 
Bay and Western Port, or, as I suppose, at Wilson’s Promontory, 
is associated with the vanished Bassian Isthmus. 

Granted two propositions, to be considered later, viz., that tlie 
Bassian Isthmus existed, and that Tasmania then stretched 
further to the south; migration of marine forms from east to 
west, that is to say along isothermal zones, would l»e interrupted. 
To regain the accustomed temperature, an individual or species 
travelling east from the Great Australian Bight would require to 
double the south cape of Tasmania. At the present time this 
would mean the endurance of a low temperature. But at that 
time the prolongation of land to the south meant to the wanderer 
a still lower temperature. For we may fairly postulate that 
though the absolute positions of the zones of temperature might 
have varied in the past, yet the relative proportion of so many 
degrees of higher latitude to so many degrees of greater cold 
doubtless remained unchanged. 

The check low temperature opposes to migration has been 
clearly expressed by Dr. W. H. Dali as follows “ The tempera- 
ture limits of many species are more sharply defined on the side 
of cold than on that of heat. The difference between 45® and 40® 
F. my absolutely check the distribution of a species which would 
find no inconvenience in a rise of temperature from 45® to 80®. 
It is probable that this is connected with the development of the 
yoang rather than the resisting powers of the adult mollusc.”* 

The union of Tasmania and Australia has been discussed by 
Mr. A, W, Howitt,t points out that between Wilson’s Pro- 
montory in Victoria and Cape Portland in Tasmania, by way of 
FiiUders Island and the Kent Group, the greatest depth is 32 


* Dali, BuU. Mus, Comp. Zool. Harv, Coil, xit, p. 180. 
t Howitt, Bsp, Austr. Ass. Adv. Sol vii., 1808, pp. 703*758. 
56 
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fathoms. A 35-fathoiD line on either side would indicato a 
plateau 80 or 90 miles wide about midway between the shores of 
the Strait, and on the Victorian aide widening out so as to extend 
up to Cape Howe. The neck of the former isthmus, if the depths 
remain relatively unchanged, is between Wilson's Promontory 
and Kent's Group. An elevation of 300 feet would lay dry a 
tract of comparatively level country between Victoria and Tas- 
mania rising to a central ridge on the eastern aide. 

The proofs advanced by Mr. Howitt are so complete that no 
opposition is anticipated to the proposition that the Bassian 
Isthmus existed at a late geologic period. My second proposition 
that Tasmania at that date stretched farther south is perhaps 
more in need of support. If the depression of Bass Strait was 
associated with an undulatory south-north movement, then the 
Strait would be a trough, Tasmania a crest and the vanished 
southern tail of Tasmania would fall in a second greater trough. 
The dissected ooast-Hne and the drowned river valleys of southern 
Tasmania indicate a recent subsidence. 

Former writers on Antarctica, Dr. H. 0. Forbes* for example, 
“restored" the Antarctic Continent by filling solid with land the 
southern quarter of the hemisphere. I have proposedf as a niore 
probable condition, and one that would better suit the distribu- 
tion of existing animals, that a comparatively narrow tract of 
land joined Tasmania with Antarctica. This suggestion has 
received the approval of Dr. A. E. Ortmann,! and for the purpose 
of the present inquiry may be admitted as a working hypothesis. 

The arrangement of land and water sketched in the aocQm<* 
panying map and described above would be of later date, say 
Early Pliocene, than the Antarctic connection. If it at all 
approximates to the truth, the then condition of what is now tiie 
State of Victoria might be compared to the South Americati 

*ForbM, Supplementary Papers. Vol. ili. Boyal Geographical Society, 
1898. 

+ Hedley. Ann. Mag. Nat. HUt (6) xvll., Fek 1896, pp. 113-W. 

$ Ortmann, Bep. Prinoeton tJnW. Bxped. Patagonia, iv., Pt % 1908, 
pp. 310-8X9. 
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Republic Columbia, On the south, Victoria had access to a fauna 
of the Indian Ocean, as Columbia has access to an Atlantic fauna 
in the Gulf of Darien; on the south-east a fauna of the Tasman 
Sea inhabited the Gippsland coast, as a Pacific fauna in the Gulf 
of Panama occurs on the north-western shore of Columbia. The 
Isthmus df Panama answers to the Baasian Isthmus, 

The marine fauna which extends from Melbourne along the 
south coast of Australia, and which was early elal)orated in the 
neigh Vwurhood of Adelaide by the researclies first of G. F, Angas, 
and then of H. Tate, I now propose to distinguish as the 
Adelaidban Fauna.* ** The marine fauna of the east coast of 
Tasmania, Gippsland, and New South Wales I propose to call 
the PEHONIAN Fauna, in allusion to the famous French naturalist 
who sa(jrificed his life to his work on Australian zoolog}\ 

To these names I might take this opportunity of adding the 
Dampi BRIAN for the marine fauna which extends from Torres 
Straits to Houtman's Abrolhos; and the Solandbeian for the 
marine fauna of the Queensland coast from Moreton Bay to 
Torres Strait. 

Since the opening of Bass Strait considerable interchange has 
no doubt taken place between the Peronian and Adelaidean 
faunas. That no previous writer has observed its site as a faunal 
boundary, indicates how the line of demarcation has become 
obliterated. Possibly the prevalent westerly winds and con- 
sequent currents in Bass Straits have retarded the spread of 
Peronian forms, and accelerated the progress of the Adelaidean. 

Antarctic forms advancing north would sj>lit on the Tasmanian 
wedge, and entering each region, supply an element common to 
both. 


* “ The Adelaidean, including the coast and watersheds of the oolony of 
South Australia,” has already been proposed as a soologloal subproviuoe of 
Australia by Tenison- Woods (*‘On the Natural History of New South 
Wales,” Sydney, Government Printer. 1882, p. 49). His sdieme is neither 
natural nor well-defined, and hse been overlooked by Tate, Spenoex; and 
other writers on Australian aoogeography. The meaning I altaeh to 

** Adelaidean ” is not that of Tenison- Woods. 



BV C. HBDLBY, 


S81 


It will probably be found that closely allied but distinct species, 
Gryptoplax ntriatm and C. gunnli for example, represent one 
another on either side of the site of the Bassian Isthmus. 

West from Wilson Promontory the coast-line included 
between the lines of 65® and 55"^ F. of minimum temperature is 
more than four times the extent of that between corresponding 
isotherms on the east. The endemic species of the Adelaidean 
region may therefore be expected to exceed those of the Peronian* 
8o far as my studies have gone, this appears to be actually the 
case. I have been struck by the high proportion of endemic 
species among the Diotocardia. And I am inclined to believe 
that the range of species in space is usually more restricted in 
the Diotocardia than in the Monotooardia. 

Our knowledge of the range of Australian marine mollusca is 
brief, being almost limited to the neighbourhood of the chief sear 
ports. The compilation of lists of the fauna of intermediate 
localities is much needed. A comparison between the fauna of 
the east and west coasts of Tasmania should throw light on the 
questions here discussed. 

In the following lists I have selected examples of species which 
appear to characterise the two faunas under review. When the 
attention of naturalists is drawn to this problem, I hope that 
fuller lists not only of mollusca but of other groups may be 
produced. 

PaaoNiA}?. Apblaijokak. 

ccsarodiaia, Reeve. Lucapinella priichardif Hedley, 

5rasiert, Angas. Ufaoroechuma pr<tdueta, A. Ad, 

C(Uhmphaim fuetda, Ad, <k Ang. ^osmanice, Sowerby. 

Lidia ReeVe, Halidia alhicam^ Quoy k Gaim, 

Avkk A. Ad, Lamarck, 

OalUaHoim s/Mctcsum, A Ad, trico^UdiB^ Lamarck. 

Jifcnilaa Angas. smmts, Gray* 

puidUmmOf Anga«k Lidia may<jma^ Tate, 

Philippi, atafmlis, £iener. 

A»teh aubearinaia^ Swainsom 
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PeBONIAN. AOKtAlOEAN. 

Cla'ticulua Jloridu$^ Philippi. Callxontomaltgrandi^Ten.'Wood^ 

clangulu», Wood. wsysrt, Philippi. 

Calcar Untor^orme, Jonas. MoniUa pr«»t«tana, Philippi. 

Turbo ccsqui»Uu8y Angas. Caniharidus conicuB, Gray. 

Ccccum amputatum^ Hedley, irisodothieitj Quoy *k Oaim. 

Turritella gunn% Reeve. bellulue^ Bunker. 

tinuata, Reeve. lehmannif Menke. 

Zcmira auBiraliB^ Soverby, ClanculuB yaUci, Crosse. 

^oiumidcB cbeninum, Brug. dunkeri^ Koch. 

CaBsia nana^ Ten. Woods. iiMxillaiuB^ Menke. 

Lotorium parkinuonianum^ limhatuB^ Quoy k Gaim. 

Perry. flagcllaiuB^ Philippi. 

TrophoH epecio8u$, Angas. Phmiaaella auciraliB^ Ginelin. 
laniinaiuB^ Petterd. Turbo gruneri^ Philippi. 

Typhis phillipcmiB^ at%on. ^ourrfant, Kiener. 

Murex acanthopteruBi Lamk. Capulm auBtraliBy Lamarok. 

Morula marginatra^ Blainv. Turritella auBtralie^ Lamarck. 

NaBca peritrema^ Ten. Woods. Cyprcea iherBitcH^ Gaskoin. 

Cominella fiUceatCrmBokFxBoh, Coens fimbriaia^ Quoy. 

Biphimelia maajtwa, Tryon. Lotorium verrucoaum^ Reeve. 

Valuta mamilla^ Gray. Murex umhilicaius^ Ten. Woods. 

magnijica^ Chemnitz. planiliratua^ Reeve. 

fnarinorata^ Swaiuson. *Sw<rwm adelaidensis^ Cr.ik Eisoh. 

punctatOf Bwainson. Jfassa /asoiafaf Quoy k 6aim. 

brazierif Cox. Comimlla coatata, Quoy k Gaiin^ 

Mi&rovaluia australis, Angas. alveolata, Kiener. 

Drillia oweai, Gray. Trophon eburmus, Petterd. 

Ter^o veuilia, Ten. Woods. Typhia yaiasi, Crosse. 

Dolahr^fera hrazieri, Sowerby. Josepha tcumem^, Ten. Woods- 

Fugnus parvus, Hedley. Siphonalia tasmanica, Ad.&Ang. 

Ischnochiton australis^ Sowerby. Wuaus ^tnoo^nens^, Crosse. 

Liolophura gaimardi, Blainv. Voluta papilloaa^ Swainsot)/. 

Crypioplax striafus, Jjamarok. /ulgeirum^ Sowerby. 

Acanthoehites retn^ectus, Pilsbry. Lyria mitrce/ormis, Lamarck. 
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Pkuokian. 

Olycymetin australU, Quoy <k O. 
Area fasciata^ Reeve. 

Trigonia 9trangei^ A. Ad. 
ChlamyB hedleyi^ Dautzenberg. 
Lima 6rannea, Hedley. 
Modiolaria varicom^ Oould. 
Areopema recent, Tate. 
CuBpidaria hrazieri, Smith. 
Cardita dilecta. Smith. 

cavatica^ Hedley. 

Luoina ramnayi. Smith. 

rugifera^ Reeve, 

Meretrix di^rupta^ Sowerby. 
Chione calophyUa^ Philippi. 
5oien doani^ Gray. 

Mactra eosimia^ Deshayes. 
ZencUia victonce, Prit. & Gatliff. 


Adklaidean. 

Cathcellaria purpuri/ormut Val. 
Triphora Bcitulaf A. Adams. 
Terebra uBtulatUt Deshayes. 

albida^ Reeve, 

Drillia qtwyi^ Desmoulins. 
Opereulatum oorUcedef Tate. 
Eingicida australis^ Hinds. 
hchaochiton jnloidesj Ad . k Ang. 

nov(e-‘hollandm^ Reeve. 
Crypioplax gunni^ Reeve. 
Aeanthochites a»he6^oideB<^ Carp. 
CMamys undulatUB^ Sowerby. 
PecUn hifrom^ Lamarck. 

Lifnma auBtrim^ Tate. 

Modiola vicioriat, Prit. ik Gatliff. 
Ectorisma gramdata, Tate. 
CuBpidaria (aswantcttjTen.Wds. 
CraBaaielliteB aurora^ Ad.tfeAng. 
Cardita sguamigera, Deah. 
Lucina perohliqua.^ Tate. 

Mylitta de»hayB$ii^ Reoiuz. 

gemmata^ Tate. 
Ephippodonta lunata, Tate. 

macdougalUi Tate. 

Dosinia crocea, Deshayes. 
Meretrix kingiit Gray. 

KaidyBxa peroniij Ijamarok. 
Solen vaginoidest Lamarck. 
Mactra abbreviaia^ Lamarck. 
Anapella cuneaUif Lamarck. 
GaBirochmna foamanica, Ten. W. 
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NOTES AND EXHIBITS. 

Mr. Stead exhibited a specimen of the peculiar Copepod» 
Sphyrion itevigatuin^ Guer.-M^n. {^Le^telra Kroyer% G. M. 
Thomson in Trans. KZ. Inst xxii., p. 370, pi. 28, JF. 4, 4«, taken 
from a living Gmypterm hlacodns)^ which is parasitic upon fishes. 
It was collected by Captain W. Waller, from a fish caught in the 
Tasman Sea. 

Mr. Baker exhibited (1) A specimen of the Conifer described 
in his paper. (2) Specimens of a truflie, Mylitta lapideBoene^ or 
“The little man’s bread/* obtained from the Droog Forest at an 
elevation of 5900 feet on the Nilgiris, where they are found on 
the ground at the base of large trees; they very much resemble 
in appearance and structure dimiimtire specimens of the Austra- 
lian Blackfellow’s Bread, Pclyporaa mylitim^ M. et C., specimens 
of which in fructification were exhibited at the meeting of the 
Society in October, 1902; so far, it appears that the fructification 
has not yet been found, so that there is a possibility of the species 
being referable to Poly porus and not Mylitta, in which genus the 
Australian Blackfellow’s Bread was placed until its fructification 
was discovered. The specimens exhibited were received from 
l)r. R. L. Proudlock, of Ootacamund, India. (3) A very fine 
specimen of Olearia dsntoia, Andr., collected by Mrs. Helena 
FordeatPambula; the usual diameter of the corolla of this species 
is J-J inch, but in the specimen exhibited it measures just over 
3 inches. And (4), specimens of a curious fungus, BoXtmrm 
TtppBtimxa, Ludw., from Nymagee, N.S. W.; collected by Mr. W, 
Bauerlen, of the Technological Museum. 

Mr. Cheel exhibited fresh specimens of Callistemon from three 
plants raised by Mr. F. C. Lovegrove, of Penshurst, from seed of 
the common Bottle-brush (C. lancnolatuB^ DC.). One plant pro* 
duoed flowers with rosy-pink filaments and yellow anthers; wjbilet 
the leaves are glandular-scabrous, agreeing with Bentham’s des- 
cription of C. caccinHm, P.v.M. (FI. Aust. iii., p. 120), as well as 
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the figure in J. E. Brown’s ‘Forest Flora of South Australia.’ 
There are specimens in the N'ational Heriiarium, Sydney, collected 
by Mr. E. l^tche from near Como, in a natural state, which also 
agree with the specimens exhibited, as well as specimens labelled 
C. coccinem^ P.v.M.. collected by ^Ir. Gill at Port Lincoln, S.A., 
which are almost identical with the specimens exhibited. 

Mr. Fred. Turner exhibited and oflfered some observations upon 
the following plants collected at Minemhah, Upper Hunter : — 
(1) ** Umbrella-” or “Spidery-grass, Chloric acicularis^ Lindl., a 
plant he had not hitherto found growing on the eastern side of 
the Dividing Range, but which he had collected in many parts of 
the interior of Australia. It does not differ materially from the 
typical inland form, and, judging from the way stock eat it, it 
would appear to be equally valuable as a pasture grass in the 
Upper Hunter as in the far western country. It is figured and 
described in Turner’s “ Australian Grasses.” (*i) Diseased 
inflorescence of the introduced “Prairie Grass,” Ceratochha 
unioloide$y DC, not hitherto observed in that condition by him. 
And (3) a white-flowering variety of the Australian “blue-bell,” 
Wahlmbergia yract7w, DO., which was collected hy Master 
Brown, who informed the exhibitor that he had seen only one 
other plant of its kind bearing white flowers in the district; the 
typical form of the Australian “ blue-bell ” is growing abundantly 
at Minembah. 

Mr* H. O. Smith exhibited portion of a section of the trunk 
of Orilei tocsodf/ay R.Br., a Silky Oak, from Queensland, showing 
a cavity coated with a bulky deposit of aluminium succinate* The 
occurrence even of traces p£ aluminium is rare in Phanerogams; 
but in this remarkable plant that element seems to be necessary 
for the growth of the tree, as large quantities of alumina are 
yielded by the osh. Occasionally, as in the specimen exhibited, 
the amount takeb up is abnormal, and then the excess is deposited 
in cavities as a basic aluminium succinate. 

Mr* Jensen showed photographs, rock specimens, and rook 
sections under the mioroscopej in illustration of his paper. 
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WEDNESDAY, NOVEMBER 27th, 1903. 


The la«t Ordinary Monthly Meeting of the Society for the 
Session was held in the Linnean Hall, Ithaca Road, Elizal>eth 
Bay, on Wednesday evening, November 25th, 1903. 

Mr. Henry Deane, M.A., F.L.S., &c., Vice-President, in the 
Chair. 

The Chairman made a preliminary announcement respecting 
the Mocleay Fellowships Endowment — the late Sir William 
Macleay^s last and crowning benefaction to Science. Subject to 
a life-interest in the principal on the part of his widow, lately 
deceased, Sir William l^equeathed to the Society the sum of 
£35,000, for the foundation and endowment of Research Pellow- 
shipa, tenable by graduates in Science of the University of 
Sydney upon certain conditions specified in the testamentary 
directions. On tlie 24th of lost month the executors paid to the 
Society the sum of £33,250, which the Council hod since invested 
at 4 per cent, per annum. As the rate was lower than that 
obtainable from similar investments at the time the will was made, 
and as the sum mentioned therein was subject to a 5 per cent 
deduction for probate duty, the annual income available would 
certainly be leas than Sir William contemplated; and consequently 
some slight modification of his plans would be necessary. Under 
the most favourable circumstances the Council could not expect 
to be in a position to make appointments before about the 
middle of next year. In the meantime the settlement of pre- 
liminary matters was receiving the Councirs earnest consideration^ 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 12 Vols., 59 Parts or Nos., $7 
Bulletins, 8 Reports, and 5 Pamphlets, received from 42 Societies, 
ike., and 3 Individuals, were laid upon the table. 
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THE VARIABILITY OP EUCALYPTUS UNDER 
CULTIVATION. 

Part I. 

Bv J. H. Maiden. 

In spite of the profumon of recent literatui'e concerning the 
limitations of species in the genus Eucalyptus^ an important 
aspect of the subject has been but little touched upon. I allude 
to the changes which the species undergo under cultivation. 
That variation does take place in cultivated species in Australia 
is well known; but it is in other parts of the world — in France 
and Algeria, in California and South Africa — that the changes 
have been most marked and noted. In fact it will be a surprise 
to many people how extensive is the list of new species of 
Eucalyptus described (chiefly in France) from plants raised from 
Australian seed. 

This paper is of a preliminary character, mainly dealing with 
th^ extra- Australian species referred to. When in Paris a few 
years ago 1 was, through the kindness of MM. Edmond Bureau 
and Ilehri Hua» given an opportunity of studying the |2ucalyptus 
herbarium in the Museum d’Histoire Naturelle. Since my 
retaru to Australia these gentlemen have added to their kindness 
by sending to me nearly a thousand sheets of this genus, including 
a nearly complete set of the species of M. Naudin; I am thus 
enabled to speak with a confidence that I could not otherwise 
assume. 

To M. Trabttt, who has done excellent work with Eucalypts 
in Algeria, I am indebted for copies of his works and specimens 
of Eucalyptus hybrids. 

To the Director of the U.8. National Herbarium, Washington, 
to Professor A. J. McClatchie, of PhceniXi A^riEona, Mr. J. burtt 
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Davy of Berkeley, and Mr. Abbot Kinney, of Los Angeles, 
California* I am indebted for specimens and literature concerning 
American grown Eucalypts; and to Mr. E. Hutchins, Conservator 
of Forests, Capetown, and others* I am indebted for South 
African specimens. To Dr. Prnin, Superintendent of the Royal 
Botanic Garden, Calcutta, and Mr. I. H. Burk ill, of the Calcutta 
Museum, I am indebted for much Indian grown material. Space 
wnll not permit detailed reference to the many other friends from 
whom I have received specimens of cultivated Eucalypts. 

The botanist w’ho, above all others, has given most attention 
to cultivated Eucalypts is the late M. Charles Naudin, Director 
of the Experimental Station at the Villa Thu ret, Antibes, 
Southern France (Alpes Maritimes). He has published two 
masterly works on the subject* which for the sake of brevity I 
will henceforth refer to as Ist Mem., and 2nd Mem., respectively. 
Both works are rare, the latter excessively so. I have had the 
advantage of studying his specimens and of admiring the judicious 
remarks attached by him, not only to cultivated specimens but 
to the spontaneous Eucalyptus specimens in the Paris Museum. 

M. Naudin desires to adopt the conservative attitude in pro- 
testing against the multiplication of species. Speaking of over 
300 species being described at the date of Ist Mem., he adds, 
p. 338 

“II est r^ellement beaucoup moindre, et Texag^iration ici 
s^explique aisement par Textr^me variability des formes spyci- 
fiques; par les changements d'aspect, je dirais presque les m^ta- 
morphoses que les individus eux-mfimes suhiseent en passant de 
Fetat juvenile k I’etat adulte; par la d^fectuosity dea matyriaux 
d^herbier, et aussi par la tendance ordinairement inoonsciente de 


* (1) “ Mymoire sur les Kucalyptus inircMittite dans la rygien Mydlterra* 
n6enne.’* Annales des Sciences Noturelles. 6e. Srtrie, Bot. T. xyl pp, 387- 
430(1883). 

(2) “Description etemploi des Eucalyptus introdulta en Europe* prlnei- 
palement en France et en AlgfeTle/* Second Mymofre. Antlhea^ 1891, 
pp. 1-72. 
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beaucottp de descripteurs k considerer comme e^p^ces legitimes dm 
formes qui, pour d’autres, sent de simples vari^t^s.’^ 

At the same time the following passage (p, 410) shows that he 
was inclined to split up species which Australian botanists with 
ampler material do not : — 

E. Lehmanni est certainement une des espfeces les plus 
diatinctea de tout le genre, et il serait difficile de le confondre 
avec aucun autre/’ He then goes into the question of the 
fusion of calyces which caused Schauer to form his genus Sym- 
phyomyrtuB. 

While it is evident from the notes I will give under each 
species that I arn of opinion that most of M. Naudin’s species 
cannot stand, yet 1 must point out that these Naudinian and 
other species-names must be respected in nomenclature, E. 
mnplifolia (unless superseded by a name of Robert Brown's) is a 
name that must be adopted if Naudin’s contention that this 
particular form of E. tereticortiu is worthy of specific rank is 
held to be valid. 

Naudin hod not completed bis work of naming, for be ends his 
2nd Memoir with the words, ** Plusieurs autres esp^jces d^Euca- 
lyptus existent dans nos jardins de Provence, mais leur ^tude 
n'est pas assez avanct^e pour me perraettre d'en parler dans ce 
M^moire/’ 

It would add much to the value and interest of this paper if 
it could lie illustrated, but as this is impossible, I will elsewhere 
publish figure of all species described from cultivated forms, 
later on. It will then be more fully understood that a study of 
cultivated forms is absolutely necessary for a proper realisation 
of the affinities of the Species. Affinities between species are 
brought out by study of a long series of cultivated forms that 
might not be suspected if spontaneous specimens were alone 
examined. 

It must be borne in mind that the naming of Euoalypts from 
cultivated specimens is not an invention of the moderns; the old 
botanists freely indulged in it, and their nomenclature, often an 
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excresconoe on botauioal literature, as it has turned out, must be 
studied and taken for what it is worth. 

I propose to arrange my paper in the following order : — 

1 , Species-names given to cultivated specimens by old authors. 

2. Species-names given by Naudin and others to French and 
Algerian specimens, 

3. Species-names given to American specimens, 

4, Names given to cultivated reputed Eucalyptus hybrids. 

1. SPECfBS-NAMKS GIVEN TO CULTIVATED SPECIMENS BY OLD 
AUTHORS. 

1. E. amhiguay Dehnhardt (Cat. PI. Hort. Camald, Ed, ii. 20) 
is E, amygdalinay Labill. var, radiatay Deane tk Maiden. 

2. E, andr 0 »m(BfoU<iy Hofimg. (Verz. Pfl. Nachtr. ii. 113) is E, 
ovafAy DC. (Prod. iii. 218). 

3. E. calyculatay Herb. Link, in Herb. Berol., is E, amygdaline 
var. radiata, 

4. E. eamMuhmiBy Dehnh. (op. cit.) is E, roBtraiay Schlecht. 

5. E. connata, Dum-Cours, (Bot. Cult. Ed. ii., vii 280) is E* 
diversi/oliay Bonpl., DC. Prod. iii. 220. 

6. E. cordatay Lodd. (Bot. Cab. t. 283) is B, pulverulenUiy Sims. 

7. E, C%inninghami%y Sweet, (Hort. Brit. Ed. ii. 209) is EMriciay 

Sieb ' 

8. E. dUcoloTy Desf. (Tabl, Ed. ii. 198 nomen. Cat. Hort. Par. 
Ed. iii. 408) is JF, pUulariBy 8m. 

9. E. dimrtifoliay Link, (Hort. Monac.) is E. Hrictay Sieb. 
(probably). 

10. E. dixmr$ifoliay Otto, is E, amygdaline^ Labill var, radiatOf 
Deane k Maiden. 

11. E. elatay Dehnh. (op. cit. 26) is E, viminali$ according to 
Bentham; or E. amygdallna according to von Mueller; or JT, 
goniocalyxy F.v.M., according to some sucker-foliage which I 
believe to he authentic, 

12. E, BlatOy Giordano, is E. amygdaline var. radiaia. 
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13. E. dongaia^ Link, (Enum. Hort. Berol. ii. 30; DC. Prod, 
iii. 222), **very doubtful” (Bentham) is probably E. eximia^ 
8chauer. 

14. E. Kegel, (Garten fl. 1858, 284). I have been 

unable to see specimens. 

15. E. gigantea, Dehnh. (op. cit. p. 20) is E. globulm^ JjabilL 

16. E, glc^ndtdoaaf Desf. (Cat Hort. Par. Ed, iii^408) is E, 
aniygdalitm^ Labill. 

17. E. glaxicophylla^ HofFmgg. (Verz. Pfl. Nachtr. ii. 113). 

18. E, glohularUy Hort. (ex DC. Prod. iii. 219) is E, amygda- 
Zttia, Lalnll. 

19. E. hyjf>ericifolia^ Dum-Cour«. (Bot Cult. Ed. ii. vii. 279). 

20. E. hypericifoliay Link, (Bot. Cult. Ed. ii. vii. 279) is E. 
cneorifolia^ DC. (? same as 19). 

21. E. Lindileyanay DC. (Prod. iii. 219) is E. amygdalina^ 
Labill. 

22. E, lineariny Dehnh. (op. cit p. 20), is probably a valid 
species. 

23. E, longifoliay Lindl. (Bot. Beg. t 947; Spreng. Cur. Post. 
195) is E, amygdalinay Labill. 

24. E, mediay Link, “ Jardin de Berlin, M. Otto, 1826” (DC. 
Prod. iii. 222). 

25. mucrofiatcky Link, (Enum. Hort. Berol. ii. 30) is E. ovata^ 
DC. (Prod, iii. 218). 

26. E, myrtifoliay Link, Jardin de Berlin, M. Otto, 1826 ” 
(DC. Prod. iu. 222). 

27. E. oppoBi^foUay Desf. (Tabl. Ed. i. 222) is E. eorymhoBOy 
Sol., according to a specimen, in leaf only, in Herb. Mas. Paris 
from the Jardin Noisette, 1812, presented by M. Bonpland in 
18S1 

A second specimen in the same herbarium, presented by M. 
Bonpland in 1833 and labelled in very old hand-writing “ opositi- 
fdim^ (sic) is indeterminable. 

28. B, Noisette. A specimen from Herb. Paris, 

is S. Sm. 
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29. E. pmicillata, Hort. (DC. Prod. iii. 218) is E, piperita, Sm., 
or E, eugenioides, Sieb. (probably). 

30. E. perfoliata, Noisette, is E, pulmgera, A. Cunn. {E> 
cordata, Labill), 

31. E, perfoliata, Desf. (Cat Hort. Par. Ed. iii. 408) “very 
doubtful” (Benthani) is probably E. globulus, Labill, 

32. E. persicifolia, Ix^dd, (Bot. Cab. t, 501) is Gunnii, 
Hook. var. acervula, Deane and Maiden (probably), 

33. E. populifolia, Deaf. (Cat. Hort. Par. Ed. iii. 408). 

34. E, procera, Dehiih. (op, cit p. 20) is E, ohliqu>a, L' H^rit. 

35. E. pulchelJa, Desf. (Cat. Hort, Par. Ed, iii. 408) is E, 
limaris, Dehnh. 

36. E, pulveruhnta, Link, (Enum. Hort. Berol. ii. 31 and Hort. 
Monac.) is A’, globulus, Labill. (probably). 

37. E. purpurascens, Link, (Enum. Hort. Berol. ii, 31) is E. 
atnygdalina, Labill. I have also seen a splendid photo, of De 
Oandolle*8 specimen. It is in leal only, leaves strictly opposite. 
Evidently in the seedling stage. It is labelled “Jard.de Berlin, 
M, Otto, 1826,” and purpurascens, Link, petiolulata, DC.” 
See DC, Prod, iii, 221. 

38. E. reticulata, Link, (Enum, Hort Berol. ii. 29; DC. Prod, 
iii. 222), “very doubtful” (Bentham). It was obtained from 
M, Otto, Jardin de Berlin, 1826. I have a remarkably good 
photograph of the specimen (in leaf only) examined by De 
Candolle for the Prodromus (iii., 222), It is very near E. pMsns, 
DC., if not identical with it. 

39. E, rigida, Hoffmgg, (Verz. Pfl, Naohtr. ii. 114; DC. Prod, 
iii. 221) is E, ohtuB\ilora, DC. 

40. E. Tubricaulis, Desf. (Cat Hort. Par. Ed. iii, 408). See 
E. linearis, Dehnh. 

41. E, stemphylla, Link, (Jardin de Berlin, M, Otto, 1826; 
DO. Prod. iii. 222). 

42. E. tuherculata, Farm. (DC. Prod. iii. 221), “veiydottbtfur 
(Bentham), “Jardin de Berlin, M. Otto, 1826,” It is a narrow 
lanceolate Bpeoimen in the seedling stage; leaves striotly opposite* 
It is probably E, amygdalina, Labill., or E. nminaJlis, Labill 
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2. Spkoiks-names given by Naudin and others to French and 
Algerian Specimens. 

1. E. amplifolia^ Naudin, 2nd Mem. p. 28, 

Naudin says (loc. cit.), ‘*il appartient ^ ce groupe embrouille 
d’asp^ces et de varieUk dont tfireticornis peut etre considere 
comme le centre, niais il a en nit^me temps des charact^res si par- 
ticuliers qu’on ne peut faire autremeiU que d’y voir une bonne 
espkje/^ 

A specimen in fruit in Herb, Mus. Paris bears the following 
label in M. Naudin’s handwriting : — 

^^Eucalyptm ampUfolia^ Ndn. Du bois de Boulogne d’ Alger, 
administration foreati^re. Ch. Ndn/’ 

A second specimen in 3 ’oung foliage l)ears the label : — 
^^Euc(dypt%v» ampHfolia^ Naud. Cultiv^ a Cannes, M. Naudin.” 
A third specimen, evidently' belonging to the second, l)ears the 
following label in M, Naudin’s handwriting, together with a 
sketch : — 

** Eucah/ptus amplif&lia^ Ndn. Jardin du Riou, a Cannes, 14 
Septembre, 1680, Ch. Ndn. Ombelles d© 7 4 9 fleurs et quelque- 
fois plus attenu<^s en un court p^icelle-pedoncle cotnmun plus 
court que le petiole. Arbrisseau, feuilles coriac^s, tr^s grandes. 
Opercule des boutons, conique ou cornu, plus long que le tube du 
oalyce. Non E, platyphylla^ Benth.” 

These specimens are identical with those of E* ter^ticornia, Sm. 
var. latifolia^ Benth. (B.FJ, iii. 242; Deane and Maiden, Proc. 
Linn. 8oc. N.S. Wales, 1899, p. 469; Maiden, Bull. Herb. Boissier, 
1902, p. 571). Individual specimens are referred to in the last 
paper in the foltowing words (p.576):^ — ^\f, Goulburn to Bowral 
(J.H.M.). The * Swamp Gum ’ form with long, narrow, horned 
operoulo, broad leaves and small fruit. Received under the 
tutme ‘ Broaddeaf Blue Gum’ from Marulan,” 

See also 

See also ” (p,577). ** New England, Glen Innes, Tenter 

fieldi wjth broad sucker leaves and quadrangular stems, broad 
57 
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mature leaves and small fruits; also Tenterfield to Sandy Flat, 
very broad leaves and some with glaucous l>uds/’ 

M. Naudin’s specimens do not appear to have undergone any 
alteration in cultivation. 

In the Catalogue of Vilmorin, Andrieux et Cie., Paris, it is 
described as “Crrand arbre, remarquaVile par la rapidity de sa 
croissance. Acclimate dans le Midi de la France et TAlgdrie.” 

2. E, Andreana^ Naudin, Hev. Hort. 1890, p. 346; 2nd Mem. 
p. 52. See also Kew Bulletin (Additional Series, 1900). 

Named in honour of M. Edouard Andr4 au Golfe Juan, who 
introduced it into France. 

Copy of labels in M. Naudin’s handwriting in Herb. Mus. Paris 
(Re^u en Mars 1890) : — 

Eucalypim Andreana^ Ndn., Jardin de M. de Vilmorin, au 
Oolfe Juan, Ch. Ndn.” 

It is E, amytjdalinw,y LaViill. var. Tadiata^ Deane and Maiden 
{E. radiata, Sieb., non radiata in Hook. F). Tas ). 

I have received similar specimens from MM. Vilmorin, Andrieux 
et Cie., of Paris, who describe it as ** Arbre tris elegant et 
orneinental. Se couvre de fleurs blanches, du plus bel effet.” 

3. E, nngnlosa^ Naudin (I cannot trace where this species was 
described). 

Two specimens in Herb. Mus. Paris are labeller] as follows in 
M. Naudin^s handwriting ; — 

(1) In unripe fruit only. Eucalyptus angulosa^ Ndn. yar du 
tereiicornis ^ Villa Thuret, 12 AoAt 1887. Ch. Ndn.” 

(2) In leaf only. Eucalyptus angulosa^ Ndn., pourrait 
n^6tre qu’une varitSt^ k larges feuilles du tereticornie. V ilia Thuret, 
k Antibes. Ch. Ndn.” 

The fruits are rather larger, and the pedicels shorter, than in 
E, amplifolia^ Ndn., but it is undoubtedly, ais Naudin suggests, 
a form of tereiicornh^ which is, as I have pointed out (Bull Herb. 
Boiss. 1902), a very variable species. 

In the Catalogue of MM .Vilmorin, Andrieux k Cie., it is stated, 

Propre aux terrains secs arides.” 



BY J. H. MAIDBK. 


895 


4. E. argenfmj (?)Cordier. Copy of label in Herb. Mub. Paris: 

“ Kucalyptm arg^Mtms Cultivt^ par Mons, Cordier, Maiaon 

Carr^ pr^js Alger, 1 Avril, 1876, Durandoz’* (?). 

M. Naudin baa written on this label, “ Je ne trouve aucun E. 
argentea d^^crit dans lea auteurs.” It is mdliodora^ A. Gunn. 

5. E, ciiryandray (?) Vilmorin, is E. cocctfera^ Hook.f. I have 
referi’ed to this plant in Report Aust. Assoc. Adv. Science, 
Hobart Meeting, 1902, Vol. ix., p. 365. 

6. E. cmrulescens^ Naudin, 2nd Mem. p. 47. A label in Herb. 
Mus. Paris reads : — Eucalypim cmruk9mn»^ Naudin, du Boia du 
Boulogne d* Alger, Fevrier 1883. Type. Ech. fructifere venant 
de la Villa Thuret (Alpes Mar.).” In flower and fruit. 

A second label reads Eucalyptun cmruh^ceiis Ndn. Villa 
Thuret, Nov. 1889. Ch. Ndn.” In bud only. They are referable 
to E. mdliodnra^ A. Cunn. 

I have received similar specimens from MM. Vilmorin, Andrieux 

Cie. M. Naudin (2ncl Mem.) recognised the affinity of this 
plant to E, mdliodora^ but he distinguishes E, c<Knde»ren« by the 
shorter leaves, “and perhaps better by its general glauoescence.” 
I may point out that E, indliodora is often glaucous. 

7. E. cuUri/olia^ Naudin, 2nd Mem., p. 64. (I have seen this 
species referred to as cuUriformh, Naudin), Copy of a lal)el in 
Herb. Mus. Paris in Naudin’s handwriting : — EmalyptiM cnUri- 
foliuy Ndn. Jardin Nabonnand auGolfe Juan, Ch. Ndn.” This 
is B, eugmioides, Sieb., a little altered under cultivation. 

Another specimen in the same herbarium bearing the label 
“ Eucalyptus not described which flowered in my garden last 
year, very few plants of it in this country, none of them flowered 
but with me ” (in Lambert^s handwriting), and the further label 
“Herb. Mus. Paris. Herbier donnepar Mr, Bonpland en 1833. 
Cult, e horto Tjamberto,” to which is added, by M. Naudin, 
‘^^parAit Atre VE, cnltri/olia^ Ndn,” is also E* tugmioideB, Sieb, 

“ Esp^ce nouvelle, du moins tr^s probablement ” (Naudin), 

It seems to me, from examination of a large number of culti- 
t-ated specimens which I have referred to E. mgmioidee^ Sieb., 
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and some of them nearly a century old, that this species is rather 
liable to alteration under cultivation. 

8. desertorum^ Naudin, 2nd Mem. p, 56, 

Copy of a lal^el in Herb. Mus. Paris, “ Eu€aly 2 Hn» des^Horuyn^ 
Naudin (fragments de Texemplaire typique). Originaire des 
d*5serts de TAustralie int^rieure. Cult, k la Villa Thu ret, Antibes 
(Alpes Maritimes). M. Naudin, 1889.” It is E, uncinataf 
Turcz. A shrub, flowering abundantly the third year from seed. 

9. E.firma (?auct. et ?cult.). 

I have seen a specimen in Herb. Paris labelled E, Jirvia which 
is referable to E. diver si/oliay Bonpl. 

10. E. FoM Bay^ ? Naudin. 

“Belle espece a raraeaux retoinbants.” (Cat. of Vilmorin, 
Andrieux k Cie.). 

It is roHirata, Schlecht, or ieretici^r$iiH^ 8ni., according to speci- 
mens from the above Arm. I have seen only leaves and fruits. 
Buds are desirable, and also information as to where it was 
described. 

11. E, ylohulonm^ St. Lag., Ann. Soc. Bot. Lyon, vii. (1880), 
125. 

I have not seen specimens. 

12. E, glomerataj Naudin. I do not know where it was 
described. I have seen only a head of fruits from which it 
appears, hardly with doubt, to be identical with E, concolor, 
Schauer. 

13. E, yraciUpes^ Naudin, 2nd Mem. p. 37. 

Naudin gives a general account of this supposed new species, 
which he says is “ tres analogue a VE. leucoxylo^i.'* I have not 
seen a full suite of specimens, only fruits from MM. Vilmorin, 
Andrioux k Cie., and am not convinced that it is specifically 
distinct from E, leucoxylon^ which is a somewhat variable species. 

The Cat. of MM. Vilmorin, Andrieux k Cie., says : — “Esp^e 
tr^s voisine de VE. leKcoxyion, Elle en diflPfere surtout k, Tetat 
juvenile et a T^tat adulte par son feuillage beaucoup plus clair.” 



BY ,J. H. MAIDEN. 


897 


14. Huheriana^ Nautlin, 2nd Mem. p. 42. 

Described from one tree obtained at Nice, where it was culti- 
vated by M. Huber, after whom it is named. This is another 
form, which, like E. Mazeliana^ is allied to or identical with E» 
viminalk. It also has umlx^ls with seven pedicellate flowers. 
Operculum conical, fruit truncate pyriform, and three-celled. I 
have not seen specimens. The part of Australia whence tlie seed 
was obtained is unknown. 

15. E. inHi(jni»^ Naudin, 2nd Mem. p. 30. 

Naudin has described this supposed new species in a genera) 
way, but has not given a strict botanical definitivm. Jt near 

E. UreticorniH^ but, in M. Naudin^s opinion, distinct from it. I 
have not seen a specimen. 

16. E. jugalis^ Naudin, 2nd Mem. p, 37. 

1 have not seen specimens of this plant. Quelques horticul- 
teurs lui donnent le nom . . . Four ne rien prejuger, 

je Tai nornme jugalia^ (jui rappelle la disposition par paires des 
feuilles du premier tlge” (Naudin, /oc. ct«.). 

17. E. Lambfivti^ (lauct.). 

This is E. mligna^ 8m., according to specimens I have received 
through the courtesy of MM. Vilmorin, Andrieux Cie. 

18. E. Mazdiana^ Naudin, 2nd Mem. p. 41. 

Named in honour of M. Maze!, a cultivator of Eucalyptus in 
his garden at ** Golfe Juan. ’ 

M. Naudin gives a general description of the plant. It has 
stood frosts of 12-13* C. Mont Sauve, dans le Gard,’' where it 
has been cultivated by M. Maze). 

It is described by M. Naudin as closest to E. viminalia. It is 
stated to have, in the young state, leaves narrower and longer 
than the generality of those of E. vhninaltB. The inflorescence 
and fruit, however, distinguish £, Mazeitnna from E, viminalta. 
The umbels, axillary and pedunculate, are seven^owered. I have 
not seen specimens. E* Mazdiana would appear to be near to 
(if not identical with) E, viminaltSf Labill. var. pedicellartF, 

F. v,M (E. Smitkif, R. T. Baker). 
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19. E. Naudin, Rev. Hort. 1st Sept, 1885, p. 406; 

2nd Mem. p, 45. 

A specimen in fruit and bud in Herb. Mus. Paris, bears the 
following label : — 

Eucalyptus Naudin (ouibelles normalement a 7 ileurs) 

ex exemplariiM typicis. Villa Thuret (cultive). NovemV>re 1889. 
M. Naudin,” 

A second specimen in bud and flower bears the following 
label: — “Env. par M. Ramel 1872. Cult, a Alger,” to which 
M. Naudin has added EucalypUis Ndn.” The speci- 

men is more robust than the previous one, and they are both 
referable to E. Gunnii^ Hook. f. var. acervnlay Deane dr Maiden. 

Naudin (Zoc. cii ) quotes this as an instance where it is not easy 
to indicate a species of Eucalyptus by a simple description. He 
says that at first E, MuUeri may be confused with E. viminaliSf 
goniocalyxt and, above all, Gunnii. The normal number of 
flowers in the umbel is seven. It and E, globulus are the most 
rapid growers of all Eucalypts in France. 

The Catalogue of Vilmorin, Andrieux Cie., says: — 

Remarquable par sa croisaance rapide et sa rusticity relative. 
II r^ussit bien dans les terrains rocheux et pierreux, m^me peu 
profonds. Raut 50m.” 

Even if my determination is incorrect, the name MiUleri cannot 
stand, as we already have E, Mmllcri, Miq. {incrossata) 1856; 
MudUriy T. B. Moore, 1886; E, Mullcri, Deane, Rec. Geol. Kurv. 
Viet. Vol. i. 24 (1902); to say nothing of E. MudUviana^ Howitt 
(1890), and perhaps others. 

20. E, myrtijm^iis^ Naudin, 2nd Mem. p. 50. 

Copy of a label in Herb. Mus. Paris : — “ Eucalyptus myrti* 
formis, Naudin, Villa Thuret, Alpes Maritimes. Cult. M. Naudin. 
Re^u en Mars 1890.” 

This is probably E. cneorifolia^ DC., but the anthers are not 
ripe. Are flowers and fruits available for examination 1 

M. Naudin knows only one plant, a shrub growing at the Villa 
Thuret. He points out that the buds remain two years before 
opening — a not uncommon thing with Eucalypts in Australia, 
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21. E. pmdulom (?Auct.). 

MaiHon Carrie Alger, Villa Cordier 1877, 1®*^* Avril, 

Durandoj (?). 

A specimen in Herb. Mus. Paris is JJ. vvminaliB^ Labill. 

Naudin (Ist Mem. p. 385) says II existe dans quelques 
jardins, sons 1© nom d*J^. pmidxila^ une vari^t^ du viminaliB que 
ne me parait diflPerer par rien d'essentiel du type de I’espec©.^’ 

This must not be confused with the synonym of E* bicolor^ A. 
Cunn. It may be identical with the E. petiduloaa just referred 
to. 

22. E, paeudo~globulu8y (*1 auct.). 

Nous ne lui connaissons jusqu’ici qu’un© seul© vari4t<^, oelle 
qui a r©<^u le nom de paetvdo-glohuluB^ qui ne se distingue du 
yiohiduB ordinaire que par le volume de ses fruits, de trois ou 
quatre fois plus petits que ceux du type commun. II y a 
d^ailleurs tous les passages entre les extremes de volume" (Naudin, 
2nd Mem. p. 34). I know nothing more of this form. 

23. E* quadrialata (7 auct.). 

** De collection, peurepandu" (Cat. of Vilmorin, Andrieux k 
Cie.). I have not seen the reputed species. 

24. JF, r<6rMm (?Cordier). Copy of labels in Herb. Mus. Paris: 

(1) EucalgpttiB rebruntt Italia, Mai, 171, A. Cordier.” 

(2) **Doit 6tre TjIF, cre6ra. UE. rtbrum n'existe pas. 8® 
74. Ramel.” 

(3) (In M. Naudin’s handwriting) “Eucalyptus, n'est pas 
VE, crebra,** It is E. Gun7ii% Hook. f. var. acervida^ Deane and 
Maiden. 

25. E. scyphoideoy Naudin. I do not know where it was 
described. 

Copy of a label in Herb. Mus. Paris in M. Naudin's hand- 
writing : — “ Eucalgptm acyphoidea^ Ndu. Species nova. Trouv^ 
dans le jardin Nabonnand au Golfe Juan. Arbre unique dans le 
pays. Villa Thuret, 1889. Ch. Ndn.** 

This is E, macrorrhyncha^ F.v.M. var. hrachycorya^ Benth. 
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26. E, viminalis, Labill. fi^rtUu {?auct.). 

“Splendide varuit^, relativenient rustique, croissant vigou- 
reusement” (Cat. of Vilraorin, Andrieux k Cie.). 

I have not seen any specimens. 

27. E, viMina^ iJ^audiu, 2nd Mem. p 65, 

Copy of label in Herb. Mus. Paris in M. Naudin’s handwriting: 
** Eucalyptus vitellina^ Ndn., Jardin Narbonnand au Golfe Juan, 
14 Janvier 1890. Ch. Ndn.” 

It is j!?. amygdalina, Lahill. This was named from a young 
tree 8-9 metres in height, and the only one known. 

M. Naudiri has pointed out the affinity of his species with E, 
pauciflora and E. amygdalina^ and considers that it is inter- 
mediate between them, 

I have some additional specimens of Eucalypts grown in French 
gardens which are labelled with recognised botanical names and 
which do not l>elong to the species indicated. By reason of 
paucity of material I am unable to speak more definitely. 

3. Hpbcies namks given to American Specimens. 

1. E. californica, Kinney, ‘‘Eucalyptus,”* p. 191. On p, 177 
he sa 3 ’^s, “ What J have called Eucalyptus californica is by von 
Mueller called oecidcntalis.^^ See occidentalis var. californica. 
There is a photographic figure of a twig of E. californica in Mr. 
Kinney^s work. 

2. E. McClaichic^ Kinney, op. cit. 188. Species deftcril)ed 
from specimens in bud and flower, the only allusion to the fruit 
being “valves enclosed.” “Bark sheds in long strips. The 
general appearance of the tree suggests Eucalyptus globulus or 
goniocalyxy I have not seen specimens. 

3. E. Morioniana, Kinney, op. cit. pp. 193 and 294 (with 
photograph of a twig). Specimens lent to me by the Secretary 
of the Smithsonian Institution (from the U.S. National Museum) 
appear to be referable to E, Maidenly F.v.M. 

4. E. occidentalism Endl. var. californica^ Kinney, op. cit. p*92. 
“ Bumlypius ohcordaia has the calyx sessile to the stalk, while 


* ‘ * Eucalyptus, ” By Abbott Kinney. Los Angeles, Col. , V. S. A, 
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our Eucalyptus occtdentaliit^ which for convenience I shall name 
var. californica^ varies from it in having long stalklets/^ The 
var. caiy'ornica is still further described in several sentences. 
Vide E, califormca^ supra. 

5. E, pianaia (Ifauct.). “The small grey-leaved Eucalyptus 
pinnata has grown welT’ (Kinney, op. cit. 117). T have never 
seen E, pinnata further referred to in print. Specimens of E. 
pinnata received from Mr. J. Burtt l^avy, then of Berkeley, Cul., 
I referred to the 'rasmanian E. coccifrra^ Hook. 

4. Names given to cultivated reputed Eucalyptus Hyhuids. 

Dr. Tx^abut, of Algiers, has during the last few years named 
some Eucalypts which he frankly terms hybrids. Following is a 
list of those of which I have records. I may mention that it may 
cause iuconvenience if hybrids be named just as species are. 
without any indication attached to the name that they are 
hybrids. In the case of M. Naudin’s supposed species, the case 
is different, as he does not admit that they are hybrids; yet 1 
think that the variation of some of them, at least, is caused by 
hybridism. 

The question of hybridism in Eucalyptus is an important one, 
and considerations of space preclude discussion of it on the 
present occasion. I am of opinion that hybridism does play a 
part in the variation of species in the genus, and will take an 
early opportunity in another publication of expressing some of 
iny views on the subject 

1. E. BouHisri^ Trabut, Eev. Hort 1903, p 327; preliminary 
note in Rev. Hort de I'Alg^rie, Aug., 1901, p. 239. Dr. Trabut 
in naming this plant after Dr Bourlier, says (Rev, H<»rt Alg.) 
“ Knfin un hybride de glob%dm que je me propose do d^crire et 
de d4dier k Tarboriculteur distingue chez lequel il a pris 
naiasanoe.^* 

“ Cet Eucalyptus Bourlisri est un bel arbre qui m^rite une ^tude 
attentive. Dans bien des caa il n’est pas possible de determiner 
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exactement I'espece tjui a fourni le pollen, on e»t r^duit a de» 
conjecturen. 

“ Deces observations poursuivies depuis une douzaine d'ann^es, 
il r^sulte que certaines especes du genre EucoXyjitu8 oultiv^s 
dans la region m6d iter ran 6enne peuvent «e croiser spon tankmen t 
ct donner naissance k des nouveaux, Certaiaef* de ces 

formes ont nne descendance qui pr^sente one f^ondit^ et une 
fixite remarquabies. 

“Ces hybrides «ont intcresHants, car ils «e montrent trfes 
ro busies, tres fen ill us, il est probable que certains seront pref(^r6» 
aux espiices typiques introduites du pays d'origine.'^ 

Bourli^ri is figured in Rev. Hort. The fruits (for samples 
of which I am indebted to Dr. Trabut) present a remarkable 
resemblance to those of E. cordaia^ Labill, but the leaves are 
quite different. 

Dr. Trabut says (Rev. Hort. 1903), Emahjpim Bo%irluTi est 
evidemment un hybride de ghhul^B^ mais il ne parfiit pas possible 
de d<^terininer le parent m&!e ; M. Bourlier inclinait pour 1© 
robwia^ main rien ne penuet d’afiirmer cett© parent©. 

2. E. torrmia x Lshmannif Bourlier, in Trabut, Rev. Hort. de 
I'Algerie, Aug, 1901, p. 239. 

A preliminary note. 

3. E. goinphocornuta, Trabut, Rev. Hort. 1903, p, 326, with 

fig- 

E. gompho x cornutay “ ayant analogic avec VE. occidentalu 
(Bourlier in Trabut, Rev, Hort. de TAlgerie, Aug. 1901, p, 239). 

It has l)een referred to for some years as follows in the Cat. of 
MM. V'ilmorin, Andrieux k Cie.: — “ Etwalyptun gompho*comuta, 
int^ressant hybride d'^. gomphocephala et dE. comutaJ* 

From Dr. Trabut's figure it so strongly resembles En gompho- 
ctphalny DO., that it seems a pity to give it specific rank. 

4 & 6. E, gompho-occidentalu and E. Qunnii-glohulWy both 
distributed by MM. Vilmorin, Andrieux k Cie., are near E. 
gomphocnphal<iy DC,, as far as fruits are concerned, but I have 
not seen complete specimens. 
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6. E. Mamdiana, Trabut, A^h, Fr. av. 8c. 1891 (reference not 
Been); Bulletin Agric. de TAlgerie et de la Tunisie, 15th Juij'j 
1901,"^ p. 326; Rev, Hort. de I’Alg^rie, Aug. 1901, p. 237; also 
Rev. Hort. 1903, p. 325, with figures of fruits and descriptions 
in both cases. 

This is stated by Dr. Trabut to Ije a liybrid between E, botry-’ 
oideSy Sm., and E. rostrata^ Schlecht. 

The name is, however, preoccupied, there being an E, Rameliana^ 
F.v.M. (Fragm. x. 84.) 

7. Eucalyptus Trabuti^ Vilmorin, Catal. gr. arbr. (name only). 
This is, according to Trabut, synonymous with E^ Rameliana^ 
which it should replace. 


* Before formally publishing it Dr. Trabut must have drawn attention to 
It some years previously, for in ** The Eucalyptus in Algeria and Tunisia,” 

by Edward Pepper, Proo. Amer. Philos. Soo. xxxv. (reprinted 29th May, 
1896), I find, at p. 50, •* Ramtliana (hybrid from E, rosfmfot and E. 
hotrywdes, leafy and strong) obtained by Dr, Trabut.” 
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NOTES FROM THE BOTANIC GARDENS, SYDNEY. 

No. 9. 

By J. H. Maiokn asv E. Betche. 

Ri.NnHCtTI4C£JE;. 

Ranunculus rivulahis, Banks ife SoL, var. inconspicuuh, BeiUh. 

Brown Mountain, near Lyttletoii (E. Betche; January, 1893). 

The specimens agree exactly with Hooker's figure of H. uicon- 
iipicMua in FI, Tas. i. t.2u. It forms dense masses in swamps on 
the top of the Brown Mount/ain, between Lyttleton and Nirnity- 
belle, N.JS.W, Recorded previously only from Tasmania. 

EUTACEJE. 

ZiRRiA Smjthii, Andr., var. toMentosa, n.var. 

Mt. Useful, Vic. (A. H. 8. Lucas; January, 1886): Mt. Tomah, 
N.8.W. (Jesse Gregson; Decemljer, 1897). 

This variety is distinguished from the large-leaved normal form 
by the dense stellate tomeutum of the underside of the leaves 
and young branches. From the tomentose Z. furfitracm, R.Bv.. 
it differs only in the absence of the tubercular glands and in the 
more close tomontum. Mueller united Z, f%t,rfuraceiXi with Sfniihii 
as a variety; our new variety resembles Z, Smithii strikingly in 
every respect, except the indumentum, and we take this as a 
corroboration that Mueller's view of Z. furfiiracea is correct. 

We have previously published in these Proceedings (1901, p.79) 
a herbarium note from P. v. Mueller with the MS, name of Z. 
Smithii var. Fraserl We find now that Mueller’s var. Fra$€ri 
is so closely allied to Z, G^liaoides, 8m., that, in our opinion, it 
should be included in that species. 
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Boronia ledipoua, J. Gay. 

Cowan Creek, Berowra (E. Cheel and J. L, Boornmn; August, 
1902), 

A pinnate-leaved form with occasionally umbellate flowers. 
Though most flowers are solitary, some have two additional 
flowers in the axils of the small bracts on the peduncle, a varia- 
tion not previously observed in this very variable species. Other 
wise it is distinguished from the type by the very prominently 
dilate filaments. 

RHAMVACEJE. 

Crvptandua am aka, Sm., var. longifloua, F.v.M., ined. 

Two well-marked varieties can be easily distinguished in our 
common C. amara^ though, amongst a great nurnl^er of specimens 
from different localities, they will be found running into each 
other. The small-flowered and more common form in the Port 
Jackson district has a calyx of about 1 line in length, with lobes 
rather shorter than the tube. The large-flowered variety has a 
calyx-tul>e nearly or fully twice as long, but with the fame short 
calyx-lobes, so that the tube is proportionally much longer, 
Bontham took notice of these two forms in his * Flora Austra- 
liensis,* but did not distinguish them by names. Baron von 
Mueller named the large-flowered form in the Melbourne Her- 
barium var. longijlora^ and we propose his name for general 
adoption. 

ISeUMlNOSie- 

SwAlNSONA Grkyana, Lindl, var. bractkata, n.var. 

Between Gilgandra and Gummin(W. Forsyth; October, 1901). 

This peculiar form of the Darling Pea is readily distinguished 
by the large, ovate, persistent bracts which completely conceal 
the young buds and nearly conceal the calyx in the opened flowers. 
The characteristic white tomentum of the calyx is much less 
dense than in the type, and the calyx-teeth are'Jonger and more 
acuminate. Flowers and foliage precisely the same. Ripe fruits 
and seeds not seen. 
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Gastrolobium Boormani, Maiden & Betche. 

Milton (R. H. Catnbage; Deceinl>er, 1902). 

Previously recorded in these Proceedings from Tuggerah. 
The new locality brings its range more than 100 miles further 
south. 

Acacia pumila, Maiden it Baker. 

Morriset (J. L. Boorman; October, 1899), Richmond (J. L, 
Boorman; May, 1903). 

8inoe the publication of this species in 1895 (those Proceed- 
ings, XX,, 385), many atlditional localities have been discovered, 
partly in the coast district from Port Hacking to Gosford. partly 
in the Blue Mountains as high up as Mt. Tom ah; and the addi- 
tional material necessitates some modification of the description. 
The phylJodia are described as 6 lines long and 1 line broad; it 
should read instead, phyllodia from i to nearly l i inches long, 
1 line broad in the short-leaved forms, considerably narrower 
in the long-leaved specimens. 

The two above-named localities are habitats of the long-leaved 
form. 

AdiClA TRINEURA, F.V.M. 

Teraora (R. H. Cambage; October, 1900), Wyalong (J. L. 
Boorman; October, 1903). New for New South Wales. 

UMBELUFXKiE. 

Hydrocotyle umbellata, Linn., var. bonarieksib, Spreng. 

Manly {first bay north of Manly, growing on the beach with 
Garex pumila and kirmttis; A. A. Hamilton; Novem- 

ber, 1902). 

This interesting ff^drocotj/le is common in North America, and 
seems to be of recent accidental introduction, though it is very 
difilcult to account for it, It has peltate leaves, like the large- 
leaved forms oi H. vuf^are; but the umbels are on long stalkst 
and it is distinguished from all other species of this large genua 
by the irregular compound umbels. 
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We have to thank Dr. H. Harms, of Berlin, for the determina- 
tion of this plant. 

OOODBiriACILS. 

VblLKVA MONTANA, Hook. f. 

Medlow, Blue Mountains (A. A. Hamilton; January, 1903). 

A new locality for a plant rare in New 8outh Wales. It is 
another instance of the occurrence of Tasmanian plants in hleak 
exposed situations of the Blue Mountains. 

Goodbnia niMOHPiJA, n.sp. 

Hpringw^ood, Blue Mts. (E, Betche; February, 1884), Wood- 
ford, Blue Mts. (J. H. Maiden; January, 1899), Black heath, Blue 
Mts. (A. A. Hamilton; January and April, 1900). 

Goodknia dimokpha, Maiden & Betche, var. angustifoija. 

National Park, near Sydney (J. H, Camfield, February, 1896; 
J, L. Boorman, January, 1903). 

We have been puiizled for many years past by aGoodenia with 
a paniculate inflorescence, common in sandy turfy places from 
Port Hacking to the Blue Mountains. The species is so common 
that it can scarcely have been o\erlooked by old collectors, and 
still less by collectors of the present day; but its forms have pro- 
bably been mixed up in various herbaria with several other 
species. The general appearance of the broad -leaved mountain 
form is that of G. heUidifolia with an unusually paniculate 
inflorescence; but 6’. hdlidiJoHa has a short ovarium and fruit, 
and our new species has a long and narrow fruit. The narrow- 
leaved form may have been confounded partly with 6?. HtelUgera^ 
or, in absence of fruit, with G. paniculata or (?. graciiis, but 
differs from all in ovarium, fruit and inflorescence. 

During recent years we made it our business to obtain fruiting 
specimens from all forms, with the result that we came to the 
ooikClttsion that it belongs to Bentham’s Section “ Eugoodenia ” 
series Baoemosie,’’ but that it cannot be united with either 6. 
bdlidifoliu or G. atsUigera. It is most nearly allied to ff. atalli- 
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pera^ wifch which it has the narrow' capsule in common, and wdjicli 
shows also occasionally a tendency to a branches/ /ntforescence, 
but from which it is always distinguished hy the numerous 
slender panicle- branches, iihe 0\ paniculata and gracHis^ and hy 
the long stem-leaves. 

We give the description of both forms separately : — 

G. DIMOKPHA (normal form)^ — Blue Mountains. 

A perennial with a tufted stock and erect stems from 1 to 
rarely above 2 feet high, gIabrou.s or nearly so, except the flow^ers. 
Leaves radical and rosulate, from oblong- to ovate-spathulatc, 
from under 1 to 2 inches long, entire or obscurely dentate; stem- 
leaves few and small, becoming shorter and narrower towards the 
top, mostly supporting the branches, Htems few and slender, 
with slender distant simple branches, long at the base of the 
stem, shorter towards the top, each with a single terminal flower, 
or with a cluster of mostly three flowers on stalks of unequal 
length, or the panicle-branches are again divided, Flow^ers often 
(not always) with a pair of short and slender bracteoles at the 
base of the calyx (reduced stem-leaves). Calyx-lobes linear, 
about 1 line long. Corolla yellow, sparingly hairy outside, 
otherwise as in G. steHigera or rather smaller. Capsule linear- 
oblong, about 5 lines long, the dissepiment reaching nearly to 
the top. Seeds flat, with a small border, arranged in two rows 
in each cell. 

Goodknia niMORPHA, var. anoustifoua — National Park. 

A perennial with a tufted stock and erect stems about 1 to 
feet high. Jjeaves radical or scattered along the stems and 
branches, sometimes nearly all in a rosette and sometimes, chiefly on 
the stem, scai'cely reduced in size. The two forms seem to depend 
entirely on the locality. Isolated growing specimens have mostly 
rosulate leaves and fewer stem-leaves, but if they grow together 
in dense masses, the radical leaves are few and the stem-leaves 
numerous. Leaves linear, about 1 to 1 J inches long, entire, or 
the radical ones more or less deeply toothed and linear-lanceolate. 
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Flowers »nd fruits as in the broaddeaved mountain form, but the 
slender stems are more numerous, and generally much more 
branched. The mountain form has occasionally woolly-hairy pro- 
liferous nodules in the axils of the lower branches ; the same 
peculiarit}’^ is much more frequently to be found in var. angusti- 
folia; in some specimens the nodules are in clusters close to tlie 
root, so that tjie numerous stems seem to rise from a densely 
woolly-hairy stock. 

SPACBIDBJC. 

Epaobis impkessa, Labill. 

Pigeon House Mountain, Milton (R. H. Cainbage; January, 
1903). 

C0VVQLyTIl.AC££. 

Crrssa chbtiga, Linn. 

Wanganella, Hay District (Miss E. Officer; May, 1903). 

A common plant in maritime and saline districts of the Old 
and New World. In Australia it is recorded from all States 
except Tasmania, and is common in South Australia, but in New 
South Wales it is restricted to the south-western corner. 

Miss Officer writes*. — “It covers large areas of open plain 
country in this district, especially land where water lies for a 
short time after rain. When in flower the whole air is scented 
by it.» 

MTOPOKIBBJE. 

MyopoRUH BKSEKTi, A. Cunn. 

Scone, Hunter River (J. H. Maiden; May, 1902); Jenolan 
Caves (W. F. Blakely; June, 1899). 

The two localities given are the moat eastern localities of a 
species common <m the western plains. The specimens from both 
localities are distinguished from the western specimens by the 
thin texture of the leaves, and consequently very prominent oil- 
glaudfl. 

CHWOFOnZACXiB. 

BaSSIA PIVARIOATA, F.V.M. 

l>enznan, Hunter River (J. H. Maiden and J. L. Boorman; 
May, 1902). 

68 
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Kochia viLLosA, Lindl, 

Denman (J. H. Maiden and J. L. Boorman; May, 1902). 

Kochia MicROPHYtLA, F.v.M. 

Murrurundi (J. H. Maiden and J. L. Boorman; May, 1902). 

Kochia microphylla was originally described by Moquin-Tandon 
as Enchylmna microphylla^ and retained under that genus till 
Mueller removed it to Kochia, The Murrurundi specimens show 
beautifully the peculiarities of the species. 

Most of the small fruits are quite wingless, which caused 
Moquin to describe it as Enchyloma; while now and then, on the 
same plant, a few fruits have the characteristic horizontal wing 
of the genus Kochia plainl}*^ developed. 

AXARAJTTiCSJB. 

Ptilotus RXALTATU8, Nees. 

Denman (J. H. Maiden and J. L. Boorman; May, 1902). 

mtctaginsj:. 

Bobrhaavia diffusa, Linn. 

Denman (J. H. Maiden and J. L. Boorman; May, 1902). 

These five last enumerated plants (Chenopodiacese, Amaran- 
tacese, and Kyctagine») are common on the western plains, but 
entirely wanting in the coast district. 

We have already, in a former paper in these Proceedings, 
drawn attention to the great number of western plants which 
make their way down the Hunter River valley, probably in 
times of floods, as far east as Denman and Scone; and the above 
are additions to the number already recorded. 

PROmCM. 

BaNKBIA PALUD06A, R.Br. I 

Near Eden (J. H. Maiden; October, 1901). 
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KOVIMUCBaS. 

Daphnandra TKNUIPK8, Perk., in Engler, Pflanzenreich, iv, 101, 
p. 75 (1901). 

Tweed River District (E. Betche; March, 1894). 

This new species is chiefly distinguished from 2). micrantha by 
the broader leaves, more rounded at the base and hairy under- 
neath, and by the looser and larger inflorescence. 

The two species differ in fact in a number of, what might be 
termed by some, small particulars. In the aggregate there is no 
doubt the species are distinct. 

In Miss Janet Perkins and Ernst Gilg’s ‘ Monograph of Moni- 
miacead’ some very important changes have been made concerning 
New South Wales plants, which we bring here under general 
notice. 

WaaiKA MACROPHYLLA, A. DC., Prodr. xvi. 2, p. 669 (1868). 
Syn. Kihara macrophylla^ Benth., FL Austr. v. 288 : Molli- 
nedia Hmgdianay Benth., op. cii. 286 ; M. macrophylla^ 
Tub, Mueller, Second Census. 

Miss Perkins writes (Engler’s Bot. Jahrbiicher, xxv. 669) : — 
^‘I cannot understand how Bentham could have placed this 
epeoies under two different genera. I have seen the originals of 
Hedyoarya mouirophylla^ A. Conn, (synonymous with Kihara 
ma^phylla^ Benth.), and of Mollinedia Hutgeliana^ Tub, and 
have convinced m 3 r 8 elf that they belong with certainty to one 
and the same plant.** 

The mistake which both Bentham and Mueller made with 
regard to this plant seems to us to have been caused by the 
difficulty often experienced in matching male and female speci- 
mens in plants with unisexual flowers. However, in Bentham*s 
description in the ‘ Flora Australiensis * the difference between 
the two plants is well defined by the number and disposition of 
the stamens. Bentham himself writes : — ** The female and fruit- 
ing specimens (of Mottintdia Huegdiana) are, when glabrous, 
difficult to distinguish from those of Kihara macrophyila” 
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WiLkiea Wardellu* Perk., Engler's Hot Jahrbticher, xxv. 570 
(1898). Syn. Mollinedia Wardellii, F.v.M., B. FI. Austr. v, 
287. 

Tetrasynandka PUBE8CKN0, Perk., Engler’a Bot. Jahrbiicher, xxv: 
569 (1898). Syn. Kibara puhescms^ Benth., FI. Austr. v. 
290; Mollinedia F.v.M., Second Census, 

Tetrasynandka longipes, Perk., Engler's Bot. Jahrbiicher, xxv. 
569 (1898), Syn. Kibara fongipett^ Benth., FI. Austr. v. 289; 
Mollinedia longipee^ F.v.M., Second Census. 

The genus Mollinedia^ Ruix et Pav., is, according to Perkins 
and Gilg, confined to tropical America. The species placed by 
Bentham under this genus are transferred partly to Wilkiea^ 
F.v.M., and partly to Levieria^ Becc. Kibara^ Eridl., is confined 
to the Malayan Archipelago, the Australian species being separated 
from it under the new generic name Tetraaynandra. 

The two New South Wales genera of this group of Monimiaceee 
are easily distinguished by the male fiowers, Tetraegfiandra has 
4 stamens opposite the perianth-lobes, while WiUdea has 8 to 14 
stamens irregularly distributed in the receptacle. Both genera 
are described as monoecious by the authors of the ‘ Monograph,' 
a statement which we hesitate to accept as final till verified by 
collectors in the field. 

JUHCACEJ;. 

JuNcus riMOAULis, Fr. Buchenau, n.sp. 

Road from Nimity belle to Cooma (J. H. Maiden, December, 
1896). 

A densely tufted, pale-coloured, small perennial with a hori- 
zontal rhizome, and very short internodes. Stems erect, slender 
(i ^ diam.), terete, grooved, 8 to 15 cm. high to the 

infiorescence, or 10 to 20 cm, with the erect leafy bract, the pith 
interrupted, star-shaped. Sheathing bracts at the base of the 
stem narrow, opaque, pale, striate on the back, niucronate the 
apex, the highest 3 to 5 cm, long. Infiorescence apparently 
lateral, compound, densely crowded, nearly globular; the lotl^est 
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bract erect, leafy ntem-like and continuing the stem, straight or 
curved, 3 to h, rarely 0 cm. long, the upper bracts shorter than 
the flowers, glumaceous, pale-coloured. Flowers 2^ to 3 mm. 
long, pale. Perianth-segments of equal length, or the inner ones 
distinctly shorter, lanceolate, with broad membranous margins, 
greenish-yellow on the hack, the outer ones aciite, the inner ones 
rather obtuse (but often acute by the involute margins). Stamens 
3, scarcely half as long as the perianth-lobes; filaments white, 
linear ; anthers yellow, longer than the fllainents. Capsule 
obovate, obtusely trigonous, obtuse, shorter than the perianth, 
shining, yellowish, 3-sept ate. speeds small, ferrugineous, on the 
base and apex, longer or shorter apiculate, regularly striped 
between the slightly prominent ribs. 

A well-niHrked species, easily distinguished from all other 
species of the Junci geiiuini by the thread-like stems and by the 
contracted inflorescence. It is most nearly allied to J* iniginatuitt 
and may at first sight be taken for a very depauperate form of it; 
but the small fruits, shorter than the perianth, separate it from 
that species. 

The technical terms used by Prof. Buchenau, of Bremen, differ 
so much from the terminology employed by Bentham, that we 
have thought it desirable to give a somewhat abbreviated trans- 
lation of his description, more in conformity with the descriptions 
used in the ^ Flora Australiensis but in fairness to the author 
of the species, wo here add the original description kindly sent 
by him in M8. and not previously published ; — 

JUNCUS F1LICAULI8, Fr. Buch., n.sp, 

Juncus e subgeneri J. genuinorum. 

Perennis, dense caespitosus, pallidus. Bodices flliformes, diam. 
usque 0*8 mm,, pallide fuscae. Hhizoma horizon tale, interuodiis 
brevissimis, Caules erecti, tenues, diam. 0*5, usque 0*9 mm., 
teretes, valleculati, usque ad inflorescentiam 8 usque 15, oum 
bracteft 10 usque 20 cm. alti, medulld. interrupt^ asterisoi- 

formi repleti Folia basilaria cataphyllinA, angusto, opaca, pallida, 
dorso striata, apice muoronata, supremum 3 usque 5 cm. longum. 
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Inflorosoentia pseudolate rails, compoeita, dense aggregata, fere 
sphaerica. Braotea infima cauliforiuis recta vel curvata, 3 usque 5 
(raro 6) cm. longa, bracteae sequentes et prophylla hypsophylUna, 
pallida floribus breviora. Flores 2*5 usque 3 mm. longi, pallidi. 
Sepala aequilonga vel interna distincta breviora, lanceolata, late 
membranaceo-iuarginata, dorso viridiusculo-straminea, externa 
acuta, interna obtusiuscula (sed ob margines involutos saepe 
acuta). Btamina 3, dimidia sepala vix aequantia; fllainenta alba 
linearia; antherae flavidae, filamentis longiores. Pistil! um peri- 
gonis brevius ; ovarium trigono-ovatuni ; stilus brevissimuH ; 
stigmata longa, Fructus perigonis brevior, obovatus, obtusus, 
obtuso trigonus, lateribus non impi*essi8, triseptatus; pericarpium 
Bubcoriaceum, nitidum, stramineum. Semina parva, circa 0*4 mm. 
longa, ferruginca, irregular! ter et saepe oblique obovata, basi et 
apice longiua breviuBve apioulata, inter costas paulla prominentes 
regulariter transversim linea lata. 

Cooma District, N.S.W. (J, H. Maiden; December, 1896). 

Prof. Buchenau's views in regard to the nomenclature of the 
Australian Juncacese differ in many respects from those of 
Bentham and Mueller, and, as the opinion of such a well known 
authority on J uncaceee will be of interest to Australian botanists, 
we give here a short extract from his *Monographia Juncaoearum* 
(1890), supplemented by his ‘Studien tiber die Australiscben 
Formen der Untergattung Junci genuini,^ published five years 
later in Engler's Botanisohe Jahrbuoher, Band xxi. Heft 3, 
p. 258. 

Australian species op Juncus according to Fk. Buchenau’s 
‘ Monooraphia Juncacearum.’ ' 

Subgenus i . — Junci poiophylli^ Pr. Buch. 

1. i7. hvfoniu8, Linn.; B.Fl. vii. 127. All the colonies except 
West Australia. 

2. J. Broumii^ F.v.M.; B.FL vii. 128 as J. rcvoluiu$^ B.Br. 

The specific name rcn^olutuB has been rejected as being based 

on an error; the leaves are quite flat, though in added state they 
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Appear furrowed underneath ou account of the shrinking of the 
tissue between the three strongest riba. New South WaleS| 
Victoria, Tasmania. 

3. J. F.V.M.; B.FLvii. 128. New South Wales, 
Victoria, South Australia, West Australia. 

4, J. tenuis, Willd. Not recorded by Bentham and Mueller 
from Australia. 

A slender perennial allied to/. Brownii, F.v.M., from which 
it is most oouveniontly distinguished by the two long leafy bracts 
at the base of the inHorescence which generally much exceed the 
inHoresoence, while «/. Brownii has a single leafy bract at the 
base of the inflorescence scarcely exceeding it, /. tenuis is so 
common in the Port Jackson district that it must have been 
collected frequently, but probably has been mixed up with J. 
Bi*otoniit a mistake all the more likely as Bentham himself seems 
to have mixed up the two species in his description of J, revolutus, 
(He writes, B.Fl. vii. 128, “Flowers . . , with one or two 

leafy bracts at the base of the cyme 

It seems to be not truly indigenous to Australia, but this is a 
very difficult question to decide, especially as so many Junci are 
almost cosmopolitan; however, we can only say that all our speci* 
mens are from cultivated ground, and that we have not seen a 
specimen from bej^ond the Port Jackson district. 

Sttfagenus ii , — Junci penuint, Fr. Buck. 

The chief character of this Section of Junci is the inflorescence, 
which is terminal, but has quite a lateral appearance on account 
of the lowest bract being erect, continuous with the stem and 
completely simulating the stem. Bentham includes four Austra- 
lian species in this group — /. communist £. Mey,, /. payinatus, 
K«Br., / paucijtonmt R.Br., / pailidust R.Br. Fr, Buchenau 
divides the Australian Junci of this group into five species, to 
which he now adds /. JtHcaulis as the sixth, 

6* J, filmtulist Fr, Buch, New South Wales. 
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6. J, polyanihfimua^ Pr. Buch., EngL Bofc. Jahrb. xxi. 3, p. 261 
(1895). 

A moderately tall green perennial chiefly characterised by its 
small trigonous-globular fruits (smaller than in all the following 
species of this group), scarcely exceeding the perianth, and by 
the much-compound regular dichotomously branched dense but 
not contracted inflorescence with numerous flowers. Flowers 
scarcely 2 mm. long. Perianth segments of equal length, 
Stamens 3. — All the Australian States. 

This species much resembles in its typical form the European 
J, tffmusy Linn., but is distinguished from it chiefly by the fruit 
and by the interrupted pith and the rather smaller flowers. In 
Bentham^s FI. Austr., it seems to be included in J. communis^ 
E. Mey. 

7. *7. radulay Fr. Buch. Mon. June. p. 241 (1890). 

A moderately tall pale perennial distinguished by the anthelate 
inflorescence (an inflorescence where the lateral axis exceeds the 
main axis) ending in sickle-shaped ultimate branchlets with round 
flowers distant at equal intervals. Stamens 3 to 6. Fruit 
trigonous-barrel-shaped, as long as the perianth. — New South 
Wales, Victoria, West Australia. 

8. J. va^inaUiity R.Br, Prod. 258 (1810); B.Fl. vii. 129. 

Chiefly distinguished from the allied species by the flowers 

being collected in small clusters in the irregular branched 
inflorescence. Stamens 3 to 6. Fruit barrel-shaped, longer than 
the perianth. — New South AVales, Queensland. 

9. J. paucifloruBy R.Br. Prod. 259 (1810); B.Fl. vii, 129. 

A rather small plant with an anthelate inflorescence like J. 
radula, but the fruits are trigonous-ovate, about 3 mm. long, 
conspicuously longer than the perianth. Stamens 3 to 6. Flowers 
not always few as is implied in the name. — New South Wales, 
Queensland, Victoria, S. Australia, Tasmania. 

10. J. paUiduBy R,Br. Prod. 258 (1810); B.Fl. vii. 130. 

A tall pale plant with an anthelate inflorescence, Fruit 
trigonous-ovate, and exceeding the perianth, but larger than in*/. 
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paucifloruB^ about 4 mm. long. Stamens 6. — New South Wales, 
Queensland, Victoria, Tasmania, South Australia, West Australia. 

Subgenua iil — Junci thalotmici^ Fr, Buch. 

11. */. maritimm^ Lam., var. auatraliensis^ Fr. Buch.; B.Fl. 
vii. 130, — New South Wales, Queensland, Victoria, Tasmania, 
South Australia, West Australia. 

Subgenus iv . — Junci aeptati^ Fr. Buch. 

This group contains all the Australian species the leaves of 
which are more or less distinctly jointed from internal cross par- 
titions of the pith. 

12. J. pimlluSj Fr. Buch., Abh. Nat. Ver. Brem. vi, p. 395 
(1879); J. capillaceua, Hook, f., FI. Nov. Zel. i. 264 (1853), B.Fl. 
vii. 132. — New South Wales, Victoria, Tasmania. 

Hooker’s name capillaceue has to give way to Buchenau’s name 
pmilluB^ because the former name has been previously bestowed 
by Lamarck on a South American species of J uncus. Mueller 
united it in his Census with the Chilian species J. atipnlatua^ 
Meyen and Nees, a union which is not followed in the latest Kew 
publication, nor by Prof. Buchenau. 

Bentham's description of J, prumatocarpUB includes 7. kolo- 
HchmnuB^ an unnatural union, as Mr. £. Cheel has pointed out 
(these Proceedings, 1902, p. 210), a view fully approved of by 
Prof. Buchenau. 

Buchenau describes four species in this group (besides J. 
PUbUIuh\ viz., J. pWsffiaiocarpw#, holoBchmnua^ Fockii and lampo- 
carpUBt which are all common in the Port Jackson district, and 
are doubtless mixed up in most Australian herbaria with J, pm- 
tnatocarpuB, To clear up the confusion, we give here a short 
description of the four species, extracted from Buchenau’s 
* Monograph,’ and a short key of the most conspicuous though 
not always most important characters : — 

1. itamens S. Lsaves Indistinctly septate, pluri- 

tabulose.. J * priamatocarpuB, 

l^ Stamens Q. Leaves distinctly septate, UDi- 
tubolose. 
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2, Flowers large, 

3. Flowers with acute angles, crowded. Fruit 


scarcely longer than the perianth 14. J. holasrhamns. 

3'^. Flowers with obtuse angles, squarrose. 

Fruit conspicuously longer than the peri- 
anth 16. Fockii. 

2^. Flowers, flower-olusters, and fruits conspi- 
cuously shorter 16. J. ktmpocarvm. 


13. J. priamatocarpus^ R.Br., Prod. 259 (1810); B.FI. vii. 131. 

A very variable perennial. Stems erect, 20 to 50 cm. high, 

from nearly terete to two-edged compressed. Leaf -sheath rounded 
or acute at the back, the lamina mostly much compressed, indis- 
tinctly septate and pluri-tubulose, t.e., the leaf has longitudinal 
partitions besides the indistinct cross-pan itions (rarely uni- 
tubulose and perfectly septate). Inflorescence compound to 
decompound, the globular clusters few- to many-flowered (6 to 
rarely 12). Flowers 3 to 5 mm. long, mostly crowded, nearly 
always green. Perianth segments linear-lanceolate, subulate, 
mostly of equal length. Stamens 3, about half as long as the 
perianth segments; anthers oblong. Fruit as long as the perianth 
or more or less longer, triquetrous, conical or prismatic, shining, 
mostly from rust-coloured to straw-coloured. — All over Australia, 
New Zealand, Southern and Eastern Asia. 

14. J, holoschcenuSf R.Br., Prod. 295 (1810). 

A perennial with rigid erect stems 20 to 40 cm. high, terete or 
somewhat compressed. Lamina of the leaves perfectly septate 
and uni-tubulose, ue., without longitudinal partitions, rigid, com- 
pressed, I ^ to 2 J mm. diam. Inflorescence rigid, mostly umbelr 
like, rarely anthelate, with 4 to 8 flower-clusters, each of about 
15 to 20 crowded flowers. Flowers 3J to 4^ mm. long, sharp 
angled. Perianth segments of equal length, lanceolate, pointed, 
the inner ones with membranous margins, green or greenish- 
straw-coloured with a brown point. Stamens 6. Fruit as long 
as the perianth or somewhat longer, prismatic or somewhat ovate- 
prismatic, shortly or very shortly mucronate, shining, rust- or 
straw-coloured. — Australia and New Zealand. 
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15. t/. Fockiij Fr. Buclu, Mon. June. p. 358 (1890). 

A perennial with stiff erect compressed stems 20 to 40 cm. 
high. Leaf-sheath somewhat acute on the back, the lamina 
laterally compressed, perfectly septate and uni-tubulose. Inflor- 
escence stifl’, decompound, anthelate, the flower-clusters with 
about 8 to 10 squarrose flowers. Flowers 4 to 44 mm, long or 
with mature fruits attaining to 6 mm., blunt-angled. Perianth 
segments of equal length, or the inner ones longer, green or the 
apex reddish. Stamens 6. Fruit conspicuously longer than the 
perianth, narrow prismatic-pyramidate, gradually narrowed from 
near the base, shining, rust- or straw-coloured. — Australia. 

16. J. lampocnrpu^^ Fr. Buch. 

A somewliat ciespitose perennial. Stems 5 to 25, rarely 45 cm. 
high, either erect and terete or ascending and compressed. 
Xiamina of the leaf terete or compressed, often curved, perfectly 
septate and one tubed. Inflorescence mostly with numerous 
flower-clusters, anthelate, the branches oblique-erect, the ultimate 
ones often squarrose. Flowers few or rarely numerous in the 
cluster, 2 1 to 3 mm. long. Perianth segments of equal length, 
mostly all acute, the inner ones rarely obtuse. Htamens 6. 
Fruit longer than the perianth, ovate, prismatic-pyramidate, 
shortly mucronate, shining, black or brown, rarely rust-coloured 
or greenish. 

Common in Europe and Asia, less common in North America, 
Northern Asia and New Zealand. No Australian localities have 
been hitherto recorded for this species, but it is common in 
swampy places in the Port Jackson district; and we have also a 
specimen from South Australia. We have to thank Prof. 
Buchenau for the determination of our specimens. 

Bubgenus v . — Jund gramini/oliij Fr. Buch. 

17. /. /almt^is, E. Mey.; B.Fl. vii, 126.--New South Wales, 
Victoria, Tasmania. 

18. planijbliui^ R.Br.; B.Fl. vii. 125. All the Colonies 
except West Australia. 

19. J. pmetVts, B.Br.; B.Fl. Vii. 125.— West Australia, 
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20, J, caespiticua, E. Mey.; B.FL viL 126 as J. caespitius, E. 
Mey. — New South Wales, Victoria, Tasmania, South Australia, 
West Australia. 

21. i/. capetmSt Thunb., var. Ecklonii, Pr. Buch. 

A perennial with fibrous roots and erect slender stems, about 
30-35 c.m. high. Leaves linear, narrow, involute. Inflorescence 
terminal, compound, anthelate or umbel-like, the lowest bract 
leafy, as long os the inflorescence, the others shorter. Flower- 
clusters 10 to 15, with 6 to 10 flowers about 1 mm. long; perianth 
segments mostly aristate-acuminate. 

A South African plant collected by Mr. E. Cheel in the Cen- 
tennial Park, Sydney, December, 1900. Determined by Prof. 
Buchenau. 

TTPEACSjK. 

In P. Graebner's recent Monograph of the Typhaoese (Engler, 
“Das Pflanzenreich,” iv, Typhaoeae, 1900) the following two 
forms are recorded for New South Wales. 

Typha ANGOSTiPOLiA, Liun., Spec. PI ed.l, p.971 (1753). 

Var. Brovmii^ Kronfeld, Verb. Zool. Bot. Gea, Wien, xxxix. 
p.l52 (1889). Byn,J.laei/olia, Forst. f., FI. Ins. Prod, 64(1786); 
J, angu$ti/oliat H.Br., Prod. 338 (1810). 

Lower leaves with a semi-cylindrical sheath, rarely flat. Upper 
male portion of the spike often contiguous with the lower female 
portion. Hairs in the axils of the male flowers dilated towards 
the apex, not denticulate. Bracteolea gradually dilated towards 
the apex. — Port Jackson district. 

Var. Muelleri, Rohrb., Verh. Bot. Ver. Brondenb. xi. p. 95 
(1869), Syn. J, anguattfolia^ Hook, f., FL Tasm. ii, 38 (I860). 

Leaves biconvex at the base. Upper male portion of the spike 
separated from the lower female portion by a bare interval, or 
rarely contiguous. Hairs in the axils of the male flowers simple 
or branched. Filiform bracteolea abruptly dilated at the apex. 

Scattered in New South Wales. No special locality given, 
but as it is recorded from Central Australia, the western speo^ 
mens belong probably to this form. 
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8GHEUCHSEEIACSJE. 

The genus Triglochin is placed by Bentham and Hooker in the 
very liefcerogeneoua order Naiadaoere, which contains plants of 
such different structure that they have hardly anything in common 
but their aquatic habit. In accordance with the nomenclature 
followed in Engle r^s < Nat. Pflanzenfamilien/ the artificial order 
NaiadacesB has been split into several smaller natural orders, 
viz, : — PotamogetonaceeB, Najadaceee and Juncaginacem, the genus 
Triglochin belonging to the last-named order. In Fr. Buchenau^s 
latest Monograph in Engler^s ‘Pfianzenreich*’ (1903). the name 
of the order Juncaginaceie has been changed into Scheuchzeriaceas, 
and so many changes have been made in restoring old rmmes to 
specific rank (merged by Bentham and Mueller into other species), 
that it will l>e of interest to Australian botanists if we give here 
a short extract of Prof. Buchenau’s views on the Australian 
Hcheuchzeriaceaj. 

Key to thr Australian Genera of Schkuchzeruckje. 

* 

1. Ovule erect 1. Triglochin, Linn. 

1*. Ovule pendulous 2. Maxt^tdia^ F.v.M, 

Key to the Australian Species of Trioloohin. 

i. Subgenus Kutnglochin\ carpels connate, separating at maturity from the 
central axis, the apices sometimes free. Fertile carpels 8 in the Aus- 
tralian species. 

1. Perennial plants with persistent stolons. Carpels semicircular, obtuse at 
ihe base. 1. T, striata^ Buiz, et Pav., FI. Feruv. et Chil. lii. (1802) 72; 
B.F1. Austr. vii. 166. --All the Colonies except West Australia. 

1*. Small annual jplants. 

2. Carpels free at the apex, the fertile ones with a reflexed point at the 
apex. 2. r, K.Br., Prod. (1810) 848; B.Fl. Austr, vii. 

168.— W. A., S.A., Vio. 

2*. Carpels straight, connate to the apex. 

8, Fruits elliptical very small (hardly 2 mm. long), carpels rounded 
at the base and at one back. 8. T. MuetUrit Such,, Pflanzen- 
reich iv. X4 (1908), p. 12.— -W, A. 

8*. Fruits linear, carpels more w less spurred at the base. 
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4.,Fruitji p^ramidfJ-Hnear, Bomewbat spreading^ pedunculate or 
Hessile; carpels rounded at the back, the spurs long and often 
curved. — 4. 1\ cttlcitrapo. Hook. « Ic, PI. viii, (184®) t. 781 
(T. ctntrocarjta^ Hook. var. cnlcitrapa, Benth., FI. Austr. vii. 
167).— W.A., S.A.. N.S.W., Q. 

4*. Fruits priamatiC'linear* 

5. Fruits pedunculate^ spreading; carpels laterally carinate, the 
spurs very short. — 6. T. wunu, F.v.M. in Trans. Viet. Inst. i. 
(1854) 135 {T. ctntrocarpa^ Hook., var, Benth., FI. Austr. vii. 
167).— Vic.. Tas., S.A.? 

5*. Fruits sessile. 

6. Fruits rather long (3J to 5 mm. long), appressed; carpels 
laterally carinate, the spur short. 6 . T, cfHriwarpe.Hook., 
Ic.Pl. vlil. (1846) t. 728; B.Fl. Austr. vii. 167.— T. ctnito- 
enrpa. Hook., a rare plant, according to Fr. Buohenau, 
growing in W. Australia in crevices of rocks between moss. 
The additional localities : 8. Australia, Tasmania, Victoria, 
K.S. Wales, Queensland, given by Mueller in bis Census, 
refer apparently to T, nana and T. minuitmmat both in- 
eluded by Mueller and Bentbam in this species. 

6*. Fruits very small (1 to ] J mm. long^, somewhat spreading; 
carpels hardly ^rlnate, the spur very short. - 7. T. minu- 
iimma, F.v.M., Fragm. vi. (1867) 82 (2\ etntrocarpa, 
Hook. var. Benth., FI. Austr. vii, 167).— Southern parts 
of Australia. 

ii. Subgenus Cycnogfton. Carpels all free. Very variable, perennial, mostly 
floating.— 8. T. procera, R.Br., Prod, (1810) 343; B.Fl. Austr. vii. 168. 
— Common all over Australia. 

Maukpia, F.v.M. 

M. triglochmoide$j F.v.M., Fragm. i. (1858) 23 (Trigfoehin 
Maundii, F.v.M., Fragm. vi. 83; B.Fl. Austr. vii. 169). — N«w 
South Wales, Queensland. 

CTFXEACSJS. 

ScHffiNus ficutPTUS, Boeck. 

Near Germanton (W. Forsyth; November, 1900), near Grenfell 
{Collector unknown; February, 1901). New for New South, 
Wales. 

The type of this species was collected by Drummond in Western 
Australia; Mueller gives, in his Second Census, South Australia 
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a8 an additional locality; Mr. H. B. Williamson collected it in 
1901 at Hawksflale, Victoria, and ve are now able to add it to 
the flora of New South Wales. 

GBAMUrEX. 

Panicum OiLESii, Benth. 

Coonamble (L. J. Ffrench; February, 1903). 

This Central Australian grass was first recorded for New South 
Wales in these Proceedings for 1901 (p. 89) from specimens sent 
from Tibooburra, in the extreme north-west corner of this State. 
Now it is recorded from Coonamble on the Castlereagh River 
about 100 miles north of Dubbo, where it is said by Mr, Ffrench 
to thickly cover about ^ of an acre in a paddock of the Geanmoney 
Station, though it is supposed to have been previously quite 
unknown in the district. 

FILZCES. 

Pteris falcata, R.Br., var. nana, Bailey. 

Grose Vale, near Mt. Victoria (E. Cheel; December, 1900); 
Crawford River, Bullahdelah (E. Cheel; October, 1902). 

Two new localities for Bailey's var. nana of Pteris falcata^ 
which has been previously recorded by us from the Apsley Falls, 
New England. 
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DESCRIPTION OF A NEW GENUS AND SPECIES OF 
COLEOPTERA (FAMILY HISPID.fJ) FROM NEW 
BRITAIN, 


By David Sharp, M.B., F.R.S. 

(Communicated by W, rp. Ftogyaii.) 

Brontispa, n.gen. Chrysomelidarum (HiapideB, Group Cryptony^ 

chit€B,) 

CorpuH perelongatum, depressum. Caput inter antennas pro- 
due turn, acuminatum, medio canaliculatum. Elytra regulariter 
seriatim punctata, interstitiis tequalibus, nullo modo costatis. 

This genus may be placed between CryptonychtM and Oxyce- 
phala. The simply acuminate spinose projection on the front of 
the head, and the remarkably even surface (very regularly punc- 
tured) of the extremely elongate elytra, are sufficient to distinguish 
it. It has another remarkable character : on the under surface 
of the head, the parts of the mouth are not closely applied to the 
front of the prosternum, but are separated from it by a curved 
ridge running all across the head in correspondence with the 
curve of the front of the prosternum. 

Brontispa froooatti, n sp. 

Elongata, depressa, aubparallela, rufotestacea, elytris nigro- 
suffiusis, interdum fere totaliter rufo-testaceis, interdum omnino 
nigris, corpore subtus plus minusve nigro-sufiPiiso; antennis elon- 
gatis nigricantibtts. Long. 9 mm., cap. thor. 1^, elytris 6f- 
7 mm.; lat. 2 mm. 

Colour reddish-yellow, suffused with black to a variable extent, 
but with the prothorax always in larger part red, Antennm 
2| mm. long; the terminal four joints closely articulated, elongate, 
dull, the other joints shining, with the sutures between them 
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distinct. Thorax about as long as broad, at the sides the outline 
is a little incurved, the margins excessively tine ; there are 
numerous coarse punctures on it, but there is also a large angular 
smooth space extending all across it. Elytra with very regular 
series of deep punctures; just about the middle the 5th and 6th 
series diverge so as to allow two additional series U) be inter- 
calated behind this spot. Under surface polished and shining. 

Oxycephala longuaima, Oestro, from Aru, is nearly as elongate 
as B. froggattu 

A number of specimens of this l>eetle were received from Mr. 
J. Gr. O^Malley, manager of Kukoda Plantation, New Britain, 
with the information tJiat the}" were a very serious pest. He 
says : — “If something cannot be done to abolish or check this 
plague, I fear many thousands of acres of young palms will be 
destroyed. The insect deposits its eggs upon the young shoots of 
the plant upon which the larv«? feed. There are fully 50,000 
plants ravaged by this pest.” 



926 


SUR QUELQXJP^B SIMILITUDES DES LANGUKB ET DE8 
COUTUMES DES INDIGE^^ES DE FUNAFUTI 
(ELLICE GROUP) ET DES INDIGENES DES ILES 
DE LA SOCIETE, DE UARCRIPEL DES TUAMOTU, 
ETC. 

Par mm. Donat et Seurat. 

(Communicated by C. Hedley^ F.L,S.) 

La langue et Ioh coutumes des Indig(.inefi (natives) du groupe 
des Ellice presentent avec oelles des Indigenes de la Polyn^^aie 
orientale (lies Tahiti, Tuamotu, Gatnbier, Ac.) des similitudes qui 
nous permett<ent, jusqu'^ un certain point, de saisir les aflinit^s 
qui existent entre oes differents peoples. Nous nous proposons, 
dans ce qui va suivre, d'indiquer ces analogies en nous ref^rant 
du remarquable travail de Mr. Charles Hedley, ‘‘The Atoll of 
Funafuti*’ (Sydney, 1896-1900), 

Tabu. — La coutume de r^server un Cocotier (Cocoe nucifern^ L.) 
en y suspendant un fruit ou une feuille, appelee “iTiu aux 
Ellice (Hedley, pages 26 et 27, fig. 2) existe ^galement k Tahiti, 
aux ties Tuamotu, Gambler et Marquises, oi!i elle est connue sous 
le nom de Les Indigenes des ties Tuamotu (Paumotu) 

r^servent un Cocotier en attachant, sur le tronc & quatre metres 
de hauteur, des feuilles vertes ou dess^ch^es de cet arbre. Les 
Tahitiene «e servent, pour r^server un arbre k pain (Artocorpus 
incisa^ L.) d’une branche de cet arbre qu’ils amarrent au pied; 
pour server un Coootier, ils emploient une feuille de Cocotier, 
on bien ils attachent, au pied de IWbre, trois ou quatre feuilles 
s^jches de Bananier. 

Le mot employ^ par les Indigenes de 

Funafuti pour designer le Cocotier, est ^galement ewiploy4, pour 
d^igner le in6me arbre, par les Indigkies des lies Tuamotu. 


* Les MangarSvleus d^siguent oetie ooutume sous le nom de *^mhui** 
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Le '^Nonou*^ des habitans d© Funafuti {Morinda citrifoliay 
Linn.) est d^aign<$ aous le nom de *^Nono'* par lea Tabitiena et 
leg Mangareviena. 

Cette plant© exiate Tahiti, aux lies sous- le vent, et dans les 
archipels des Tuamotu, des Gambier, Tubuai et Cook. Les 
Indigenes de Tubuai et des lies Cook se servent de la racine'du 
Nono, m^lang^e avec de la chaux fabriqu^e avec du corail, pour 
teindre les nattes en rougefltre. A Tahiti on Be s*en sert plus; 
les TaMtiens, autrefois, se servaient plut6t de I'^oorce du “/et 
{Mum /ei) pour teindre leurs nattes. 

La racine du {Cordyline terminaHtSy Kunth) ©st cuite au 
feur et mang^^e par les Tahitiens; autrefois, ils faisaient une 
boisson avec la racine. Les Mangareviens mangeaient ^galenient 
oette racine quand les vivres nianquaient. 

Co»tume 9 ,-^Jj& Maro^' en langue tahitienne primitive, eii 
pomotu, en langue de Rurutu, d^signe une ceinture faite avec 
diverse© ^corces d'arbres entrelacees de plumes d^oiseaux de 
different©© couleurs. D’autres ceintures sent simple© et ne com* 
portent pas de plumes d'oiseaux. Ce mot ‘‘wiaro” nW plus 
employ^ par la nouvelle g^n^ration. 

Le oouvre-osil (Eye-shade), a 4t4 employ^ anciennement k 
Tahiti; actuellement on rencontre encore quelques vieilles femmes 
qqi s'en servent, mais cet usage disparaftra sous peu. Ce masque^ 
fabrique avec des feuilles vertes de Cocotier tresa^es est destine 
k preserver les yeux du soleil. 

(Pishing), — (a) Hame^ons (Hooks). Lee Tahitiens 
^’emploient plus les anciens hame^ons, sauf Thame^on en nacre 
pour la p^he de la Bonite en plelne mer. Les habitants des ties 
Tuamotu ont conserve rbame^on en nacre pour la p^he de la 
Bonite; seals, les habitants de Napuka (H*" 12' lat. Sud; 143” 
28' W. [Paris]) et de Fagatau (19” 92' lat. Sud; 143” 14' W,) ont 
oonserv^} les hame 9 ong eh bois et en 4caille de tortue. 

Lss Tahitiens plapent, k rextr4mit4 de rhame^on en nacre, 
hne i^ouppe faite avec des soies de pore; leg habitants des Tuamotu 
se servmit d’uhe plume de Pr4gatte (Frigate-bird), 
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Lea habitants de Tubuai ont conserve Tusage d’un hame^on 
en boia pour la p^che d'un poiason appel^ urattena^ qui vit dans 
les fends de 300 a 400 brasses, et dont la chair e«t excellente, 
quoique produisant une l^gfere dyssenterie. 

(b) Appits (Baits). Les Indigenes des iles Tuamotu et 
Oambier etnploient de preference, com me appAt, Tabdomen du 
Cosnohita parlata^ Edw., Crustac^ qui habite les cociuilles vides de 
Turbo geionus^ Gmelin, et se trouve en abondaiice au pied des 
PandanuH. Ce Pagure, appelc* ^^Ounga Koula^^ par les Indigenes 
de Funafuti est appel^ Uga (prononcezOunga) par les Indigenes 
des Tuamotu et des Gambier, “ Ud” par les Tahitiens. (Le mot 
signifie rouge, en langue pomotu). 

Les Indigenes des Tuamotu se servent ^galemeut de Tencre des 
Cephalopodes : ils la font secher au soleil sans I’imbiber dans le 
petrole, et s^en servent comme amorce pour les Poissons k bouche 
petite, Cette p^che est inconrtue k Tahiti. 

II y a une quaraiitaine d annees, les Tahitiens se servaient du 
fruit du llutu** {Barringtonia gp^ciom^ Forst.) pour endormir 
le poisson; actuellement cette pecha est abandonn^e ooropl^te> 
ment, sauf aux Marquises. 

F^che a la Tortm, — Les tortues marines sont abondantos dans 
un certain nombre cTtlea de iWchipel des Tuamotu : Napuka, 
Fagatau, Fakahina, Tatakoto, Pukaruha, Keao, Vahitalu, Tikei, 
Tepoto, Matahiva. 

Les Indig^jnes savent que la saison des tortues est arriv^e 
(Octobre et Novembre) quand le groupement des six ^toiles 
qu’ils appellant mf4tari se Ifeve 4 TEst. 

Ils veillent sur la plage et, quand une Tortue est signalee, ils 
sautent k la mer en emportant avec eux vingt-cinq brasses de 
corde fabriqu^e avec T^corce du Coco, oette corde per tan t k son 
extr6mit4 un crochet a Taide duquel ils saisissent la tortue entre 
le cou et le membre ant^rieur; sitOt qu^elle ost prise, le piongeitr 
saisit la tortue par les deux membres ant^rleurs et lui fait prendre 
une direction presque verticale, en appuyant sur Tarrifere: la 
tortue monte k la surface et alors un ou pluaieurs individ^ 
s'emparent de la ligne et nagent vers les r^oifs oil I'anitioal ^ 
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^Element Les meilieurH p^cheurs amenent la tortue »ur 

Ie rivage aans se t»ervir de la ligne. 

Les Indigenes sont tr^ friands de la viande de cet animal; 
avant Tin trod action du christianisme dans les iles Tuamotu^ les 
femmes n^avaient pas le droit d'en manger. 

MolluBques comestibhi,^ Les Indigenes des Tuamotu et des 
Gambier aonttr^s friands de la chair de THuitre perliere {Mar* 
garitifera margwriiifeta var. Cuming% Reeve) et surtout du 
muscle adducteur; ils maugont ^galement les Ciiames {fihama 
patifica^ Brod.), les *^Maua** (Turbo setosus)^ les Pteroceres, les 
Modioles ( AlodioU auairaliSf Gray) et )e Verrnetus maximua. 

Les Mangareviens niangent le Poulpe (Octopuat) crfl de prfe- 
f^rence; ils le font a^her pendant la saison; les indigkies des 
Tuamotu les fitment et les font enauite secher au soleil. 

La rape des Indigimes de Funafuti faite d^une peau de rale 
appliqu^e sur un morceau de bols (Hedley, p. 259, hg. 2 1 et 22) 
est connue & Tahiti : les Tahitiens s’en servent pour raper le bois 
de sandal (tSantalum inttulay^s) pour la fabrication du monoi 
(kuile parfum^e). 

lies Indigenes de Tahiti et mi^me les Europ^ens, emploient pour 
r&per le coco, un iustrumeot en fer, montt^ sur un support. Le 
syst^jtne primitif est abandonne : les Indigenes se servaient, soit 
d*un morceau de nacre presentant a l'extr^mit6 des indentations 
f0rmantune scie, soit d’uii morceau de corail dur. Les Indigenes 
des Pomotu se servent souvent d’uu fragment de noix de coco 
tail|^ en scie. 

Jetix , — Les enfanta tahitiens savent fuire le moulin a vent en 
feuillea de ooootiers en usage k Funafuti (Hedley, p, 304, fig. 80). 
Aujc lies Tuamotu, lea enfants se servent des C6nes (Conus 
Mtciem) en guise de toupies. Les enfants Mangareviens fab- 
tlquent des toupies avec le fruit du ‘‘mtro*’ (Thsspesia popubna^ 
Ootr.), enfil^ dans un petit morceau de bois. 

Le jeu favori des jeunes Mangareviens est le lancement de 
petite bateaux en bois de (Eibisous iUiacsus)^ arm^s en 

go^lette, les voiles etant form4eB d*un fragment de fenille de 
cocotier enfil^e dans les m&ts; ils lestent ce bateau k Taide d'une 



930 (^UEtQUSS BIMIUTUDK PBS IJUrGVBB, BTC., 

tig© de fer qui train© k Tarri^re et orientent lea voiles suivant la 
direction du vent. 

Lea enfants de Mangareva d^oupent, dans 2a 
noix de coco, une calotte ©t font passer, k travers 
le trou germinatif, une corde en nape (bourne de 
la noix de coco) de 1 m^tre de longueur, qui 
suspend la calotte; saiaissant la oorde entre le 
pouce et le second doigt du pied, ils marchent it 
Taide de cette sandaie d’un nouveau genre, et 
font un bruit qui rappelle celui du pas des 
chevaux; ils tiennent les cordes k la main, de 
fa^on k maintenir le noix en place. 

Divini1 ^$, — Le en usage k Funafuti, signi6© “autel 

de faux Dieux'* en tahitlen, en pomotu, en langue de Tubuid et 
en langue des ties Cook. 

11 existe encore cinq de oes autels ou marae k la pointe 
^.E. de Tile Timoe ou Crescent, situ4e k 29 milles au 8.E. de 
Mangareva. Ces autels sont ^tablis sur la cr^te de I’ite, form^e 
en cet endroit par une accumulation de blocs de Madrepores. 

Le plus grand de ces autels a la forme d’un paralMHpipMe 
rectangle mesurant 4 metres de largeur, 6 metres de longueur et 
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« /o * 

Marae-^vue du edU de ^ ' 

2 mi^tres de hauteur; il est form^ de blocs plats de Madrepores 
superposes r^guli^ment; sur la facade (fig.) on trouve un oiifioe 
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encadre par den bloctt plus grands, places debout, au lieu d’etre 
it plat, ouverture qui m^ne dans une chambre ay ant 1 m^tre de 
profondenr^ au milieu des blocs de Madrepores, on trouve quelquea 
ossements humains. Des sentiers en blocs de Madrepores m^^nent 
k ces autels (Seurat). 

Le mot atita'^ quisigniiie temple en laugue d© Funafuti, 

signide **Maison de Dieu ’’ en taliitien (Fare Atua). **Tangaloa,'’ 
Dieu du Ciel et principal© Divinite d© la Polyneaie, des Indigenes 
de Funafuti, eat “Tangaroa” des indigenes de Tarchipel des 
Tuamotu et de Tarchipel des Gambier, qui la consideraient 
comm© le Genie ou la Deese de ces iles. 
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THE BOTANY OF THE “ CLEARS AND BASALT 
MASSES/* COUNTY OF HUNTER, N.S. WALES. 

By A. C. Bab WICK, 

(Communicated by if. T, Bakery F.L.S ) 

There is a remarkable feature in the botany of this county 
that, as far as I have been able to ascertain, has never yet been 
recorded. I refer to the “ Clears.*' In certain parts of the 
county there is found to exist, or rather perhaps flourish, a 
flora, which, if not entirely distinct, yet differs so considerably 
from tiiat of the surrounding country that it must be regarded 
as differentiating from it in a marked degree. 

This characteristic vegetation has given rise amongst the local 
residents to the term Clears/* which name is applied by them 
to denote not only this peculiar or distinctive flora, but also the 
particular rich volcanic soil upon which it thrives. When I state 
that there is an absence of undergrowth of bushes and shrubs 
such as pertains in the neighbouring bush, the meaning of the 
word is apparent. 

Grass, however, is abundant, and consequently these specially 
favoured localities are in much request for pasturing and other 
purposes. These Clears and Basalt Masses ** are situated 
in the parishes of Putty, Tupa, Parry, Gullongulong, Tollagong, 
Myrtle and Wareng, and lying between 32® 50' and 38*' 8' S. lat., 
and between 150* 35' and 150* 55' E. long.; and, as far as I have 
been able to enumerate them, are as follows: — (1) Clear Farm, 
{'J) Jacob's Hollow Clear, (3) Boxy or Box Tree Clear, (4) Little 
Clear, (5) Putty Hill, which I am informed is also called Mt, 
Gullongulong, (6) Condon Clear, (1) Box Bump, (8) Green Hills, 
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and (9) Mt. Kinderun. The plants listed in this paper were 
collected from all the above volcanic fotmations except Mt. 
Kinderun and Green RillS) which I have not yet had an oppor- 
tunity of visiting. 

The list of grasses is poor (only one species being identified) 
because more time has been devoted to the collecting of other 
species. 

On approaching one of the “Clears/' one is at once struck by 
the marked difiPerence between the growth of the vegetation on 
it and that on the adjacent sandstone country^ and by the absence 
on the volcanic soil of species growing in profusion on the sand- 
stone, as well as by the comparative rarity of a certain species of 
Eucalyptus on the sandstone which is always present on the 
Clears, i.s., E, hemiphioia^ F.v.M. 

The “ Clears " are covered with a dense growth of grass upon 
which stock fatten rapidly. This dense growth of grass is absent 
on the sandstone ridges, and not so plentiful on the fiats, especially 
those situated at a distance from the Clears. 

On the sandstone ridges the Eucalypts do not attain to the 
same height or girth as the same species growing on the basalt, 
Or on the flats immediately adjacent to the basalt, and which 
receives the decomposed volcanic matter from it. 

In a former paragraph I referred to the absence of certain 
plants occurring on the Clears and Basalt Masses which are 
common on tlie sandstone, and I think it would not be out of 
place to mention the more important; for instance — Eucalypim 
eidmiat Sohauer., E, Baker ^ Smith, E. piperita, Sm., E. 

punotaia^ DC., An^phom laneeolata, Oav., various species of 
Melalmca, Ltptoepermum, Backhotma, Bavieaia, the various 
Froteaoeous plants, such as Hakea, Several species of the 
Natural Order Epacrideie, which flourish on the sandsteme ranges, 
disaj^pear immediately the basalt is met with, <?ay/o6iwm trUo- 
beUnmi E.v.M., Gomphotofnam lati/oHum, Sm., and Bognmxt 
ksieroph^Ua, Yeut, also are absent, 

Xtl^ppears that Clears and Basalt Masses are factors for good 
ih any district in which they occur, as is instanced in this district 
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by the produce raised from farms situated on, and close to them 
being in excess of that of others situated farther from them. 

I make no pretensions as to the completeness of this list, but 
I believe it to contain by far the greater number of species 
growing on the volcanic formations, the Natural Order Gramineee 
perhaps excepted. 

The geological formation of the ranges is Triassic or Hawkes* 
bury Sandstone, with probably Pleistoiiene volcanic rocks, as I 
am informed by Mr. J. E. Came, F.G.S.; and the geological age 
and origin of these ** Clears ” is, I understand, now being investi- 
gated by that gentleman, the results to l>e published by him in 
the Records of the Geological Survey, New South Wales; and 
when this information is available, the subject of this paper will 
be still more interesting, as the relationship, so to speak, that is 
found to exist between the geology and flora of this part of the 
county will be more apparent. 

One result of these botanical notes on the “ Clears ” is that it 
shows liow particular species have a penchant for special geolo- 
gical formations, and that although there exists land-connection 
between the several Clears, yet the respective species, althougli 
common to both, are absent from the intervening ground. 

It is to the disintegration of the basalt from the volcanic 
ou^rops that the valleys owe what fertility they possess, and 
those parts which lie closest to the Clears and Basalt Masses 
possess greater fertility than those farther removed. 

I desire to tender my sincere thanks to Mr. E. T. Baker, 
F.L.8., «kc., Curator of the Technological Museum, Sydney, for 
many kind hints and suggestions in identifying the species collected 
by me, and for hU kindness in many other ways; and to Mr. J. 
E. Came, F.G.S., Assist. Government Geologist, for information 
as to the formation of the ranges in the county, and for his 
kindness in lending me a map of the district. I must also thank 
Messrs. A. E. Coberoft and L. Barnes, local residents, for accom- 
panying me in my botanical expedition^. 

I have followed Bentham's classification as nearly as 1 possibly 
could. 
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Clft88 i. BICOTYLEDONS. 

SabclMi i. PaLTPETAJUfi. 

Series i. XhalAmifloraB* 

L Kanokoulacb^. 

CtKMATis atYCiNOiDBs, DC. This species is not very common 
on the Clears or Basalt Masses, but it is very common in the 
valleys between the sandstone ranges. Flowering period, July 
and August. 

HAKUNCUtus LAPPACEUS, 8m. This is perhaps the most common 
of all Buttercups on the Clears; it is also common on the sand- 
stone. October to April. 

B. iiivoLARiB, Banks & Sol. This was only found on the 
Clears in one place — Condon Clear--*but is very common in Putty 
Creek. 

R» HiRTCS, Banks & Sol. December to March. 

Dxllsniaokjs. 

Hibbrrtia DippusA, B.Br. Not common on the Clears, but 
very common on the sandy fhkts. This is the only species of this 
genus I have seen on the volcanic formation, though such species 
m ff. aeiculariSf F.v.M., and /f. pedunculatay K.Br., occur on the 
sandstone. 

V tonARIBA&. 

YtOiiA BBTONiciFOLiA, Sm. This species is not as common on 
the basaltic formation as on the sandstone. April to June. 

y. UBDERACKA, LabUl, jCommou on the Clears in moist places. 
July* 

PiTTOSPORBJB. 

BnRSABiA SPINOSA, Cav. Bare on the basalt, but very common 
on the sandstone, where it is a pest, January to March. I have 
noticed that specimens growing on Darkey Creek, Bulga, reach a 
height of over 20 feet, and have large leaves; while those here 
mely exceed 9 feet. 



986 BOTANY OF THE CLEARS ” AND ** BASALT MASSES,” 

BiLLARDiERA BOANDBNB, Sm. Bare ou the basalt, fairly common 
elsewhere. December. 

Hypekicine^. 

Hypbkigum Japonicum, Thunb. Common on the Clears, but 
more common on the sandy flats. The sped mens on the Clears 
are generally larger than those of the sandstone country . Novem- 
ber to May, 

Series il. DiBCiflorS- 

Gkraniaceas. 

Gkhanicm DissKCTUM, Linn. Common on the Clears, also on 
the sandstone. Sometimes seen upon the Basalt Masses, October 
to May. 

Pelargonium aobtralk, Willd. Common on both formations. 
March and April. 

OxALie coRNicuLATA, Linii. Common on both sandstone and 
Clears” ; but specimens on the ** Clears ” have generally larger 
leaflets. October to May, 

H tJ T A C E 

Boronia POLYGALiroUA, Bm. Not so common on the Clears 
as on the sandstone. April. 

Aoronychxa LAsvis, Fofst. Rare ; only two plants seen at 
-Clear Farm. In fruit in January. 

Stackhousie^ 

Btaokhoubia monoqyna, LabilL {S. linarimfolia^ A. Cuun). 
Fairly common on Condon Clear. October. 

Series ill. Caiyciflora. 

Lsocminos,a;. 

Jackbonia sooparia, E.Br. Rare on the basalt; vetycdmmon 
on the aides of the sandstone ranges. This species is placed pro- 
visionally under this name in the absence of pods which I was 
unable to obtain at the time. October .and November. 
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PuLTENAA RBTUSA, Sm, Rare on the basalt, but very common 
on the sandstone ranges. May and June. 

ZoRNiA nipHYLLA, Pers. Common on the Clears — at least on 
Condon Clear. October to Februar 3 ^ 

Dbsmodium VARIAR8, Endl. Octol)er to March. 

Glycine olandestina, Wendl. Common on both basalt and 
sandstone formations. October to April. 

Kknkrdya rubicdnda, Vent. Rare on the basalt; common on 
the sandstone. September to November. 

K. MONOpHYtLA, Vent. {Hardmb«rgia monophylla^ Benth.), 
Mr. Maiden, in his “Flowering Plants of N.S. Wales," gives : 

Leaflets 2, 3, or even 4 inches"; but the leaflets on a specimen 
found by me here measured nearly 6 inches. 

Acacia mklanoxylon, R.Br. Occurs on Ijoth volcanic and 
sandstone formations. 

A. LONGIFOLIA, Willd. Condon Clear. There are differences 
in plants growing on the Clears and others I have seen in a 
valley, near the 45-mile post, on the road from Wark worth to 
Putty. Those of Condon Clear have looser spikes, paler phyllodia, 
and lighter-coloured bark" than the others. It is a rare species 
here. June and July. 

. A. visciDULA, A. Cunn. This plant, a shrub about 9 feet high, 
was found on Box Bump, and I have never seen it anywhere 
else in this district. The phyllodes are viscid, and glandular- 
dotted. 

A. DBCURBENS, Willd. Ijooally called “Black Wattle." 
£)roseraoejs:. 

Drosera auriculata, Backh. Not common on the Clears, but 
common on the sandstone country. July, 

Mybtaoe.«. 

Angoyhora intermedia, DC, Rare on the Clears, but very 
on the sandstone country, A splendid stand-by in 
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drought, as fodder. November to January. Borne of the trees 
flower later than others. 

Eucalyptus capitellata, Sm. Called by some of the settlers 
“ Messmate.” The timber is used, though not to the same extent 
as E. eugeniolden., Bieb. Not common on either formation. 
Fruits and buds in November. 

E. siDEBOXYLON, A, Cunn. A few specimens of this tree were 
found on Little Clear, though it grows plentifully on the sand- 
stone ridges overlooking all the other Clears. I may as well 
state that Little Clear is hardly a Clear in the same sense as 
Condon Clear, being more like the Basalt Masses, Box Bump. 

Mr. R. T. Baker. F.L.8., writes of this species : — Your 
specimen is remarkable for the pronounced angularity of the 
calyx.” This angularity is particularly noticeable in the fruits. 
February to June. 

E hemiphloia, F.v.M. This is the Eucalypt most in 
evidence on the Clears and Basalt Masses, and it is from this 
fact that such names as Box Clear and Box Bump are applied- 
I have seen this tree growing at Bulga, 13 miles from Singleton, 
but those growing here on the basalt are of greater height and 
girth than the Bulga specimens. I have only seen it growing 
here in one place off the basalt, and that was only a very small 
area, perhaps two or three acres; however, sometimes it is carried 
for a short distance on to the neighbouring sandstone, but perhaps 
these portions may have hod volcanic soil on them at some former 
period. 

This is the only Box I have seen on the volcanic formations, 
though I have observed two others growing oil the sandstone-^ 
one, E. /"/steAsri, R. T. Baker, growing near Clear Farm, though 
not actually on the basaltic formation. 

E. BiDRROPHLOiA, Benth. Hare on the Basalt Masses, but 
more plentiful on the sandstone. Buds and fruit in March. 

E. CBBBBA, F.v.M. The commonest Ironhark on the sandstone, 
but In fewer numbers on the basalt. 
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E. TBBRTtooHyis, Bui. ThiH Hpecies comes next to E* kemiphloia^ 
F,v,M,, as regards numbers found on the Clears, and even on the 
Basalt Masses. It is very common on the sandstone, but I believe 
the basalt specimens are superior to those found on the flats. 
There are two forms, but I believe the form with the long-pointed 
operculum predominates. 

E. BALiGNA, Sm. Rare on the Clears, a few* only being seen 
on the lowest levels. In the gullies and flats betw'een the sand- 
stone ranges two forms are to be seen, called by the settlers 
** Blue-gum ’’ and Round-leaf/’ These can easily be separated 
in the field. A settler, with many years’ experience amongst 
timbers, informed me that the “ long-leaved ” form is the better 
timber; in fact, the ** round-leaf'^ is rarely used. Some call the 
round-leaved form ** Yellow Jacket." 

Eucalyptus BuosytoinKs, Bieb. The most common of all 
Stringy barks on both formations, though upon the sandstone it 
occurs more plentifully than upon the basalt. 

From this list of Eucalypts it will be seen that very few species 
of that large genus occur on the basalt formation, and the species 
found on one Clear or Basalt Mass are almost certain to be found 
on all the others. 

JE*. kemipMoia^ associated with E. tereticornis^ is more in 
evidence than all the rest put together. It seems to be a constant 
character of the Clears and Basalt Masses to grow the two species 
above mentioned in profusion. 

Though there are only eight species in this list, yet I have 
collected about 22 in the district up to the present time. 

OyAGRAUlBA. 

EptLoatutt GLABSLtuu, Fotst. Common on the Clears. Novem- 
ber to January. 

U H B B t L t Y B R At. 

Tbaohtmbkb iNOtSA, Rudge. Rare On the Clears, but very 
oomtaOn on the sandy flats, December to February. 
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SuboUMll. XOMOPXTAUE. 
Loranthacb^. 

Loranthds celastroides, Sieb, December and January. 

L. PKMDULtrs, Sieb, March. 

R D B I A c R iE, 

Opercdlaria diphylla, Gaertn. Not common on the volcanic 
formations. December to March. 

PoMAX UMBELLATA, Sol. Not SO common on the basalt as on 
the sandstone. 

CoMP081T-£. 

Calotis dentex, R.Br. December to February. 

Brachycomr multifida, DC. December and Januar}*. 

SiEGESBRCKiA 0RIENTAU8, Linn. Not so common on the basalt 
as on the sandstone. I have observed very small insects caught 
by the glandular hairs on this plant. December to March. 

Crasfedia Bichea, Cass. Common, December to April. 

PoooLRPis acuminata, R.Br. Rare on the Clears, but very 
common on the sandy flats. 

S T y L I D E AE. 

Styudium okaminipolicm, Swartz. This species generally has 
longer leaves on the Clears than on the sandstone. 

*Goodbniacb^. 

Goodenia hkderacea, Sm. January to April 
Campanulaoeas. 

Lobelia purpubascbns, R.Br. Very common on both forma- 
tions. December to May. 

Wahlbnbergia gracilis, DC. Very common on the Clears, 
also on the flats between sandstone ranges. The corolla in the 
sandstone specimens is often very small, and almost white^ while 
I have not yet seen this form on the Clears. September to 
April 
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AsCLEPIADRiE. 

TytopHOKA BARDATA, R.Br. In Mooi‘e’s ‘Flora* the habitat 
of this species is given as “ Coast District and Dividing Range 
from Port Jackson to Victoria.’* Very common in gullies close 
to the Clears, though rare on the Clears themselves. 

Bobaoine^. 

CvNOGLOSSUM AUSTKALE, R Br. Not as common on the Clears 
as on the sandstone country. December to May. 

CoNVOnVULACKjE. 

(?)CoEVOLVULOS MARGINATUS, Poir. Rare. December. Placed 
under this species until more material can be obtained to have it 
properly identified. 

CuscuTA AUSTRALIS, R.Br. Common on both volcanic and 
sandstone formations in moist places. November to February. 

SOLANB^. 

SoLANUM AViouLARE, Furst. Very rare on the Clears; absent 
altogether on the Basalt Masses, but very common on the low land 
lying between Condon Clear and Box Bump. 

DunoisiA MYOPOKOiDEs, R.Br. Rare on the Clears, bub very 
common on sandy flats near Putty Creek. 

BlONONIACKiE, 

Tecoma australis, R, Br, Rare on the basalt, but very common 
on the moist sides of sandstone bills. August and September. 

Labiate. 

Mentha sature^toidbs, R.Br. Common* on Putty Hill. 
December to May, 

Sttbolasi iii* M02r0CHLAIITDXa&. 

Pbotkacb.®. 

Hakba dactyloidbs, Cav. Very rare on the Basalt Masses, 
but very common on the sandstone. In fruit in May. I have 
60 
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not observed so far any other Protead on the Clears or Basalt 
Masses, though many appear on the sandstone. 

T H V M B L E 

PiMELiA LiNiFOLiA, Sm. Rare on the Clears, though common 
on the sandstone. This species appears to he in flower nearly all 
the year round. 

Casuarinea':. 

Cabu ARINA subrroba, Ott. «fe Dietr. This is not the only 
species of Casuarina on the Clears and Basalt Masses, but it is 
the only one collected at present. 

Santalace^, 

Exocarpus striota, R. Br. Rare on the basalt; common on the 
sandstone. 

Class ii. MONOCOTYLEDONS. 

Orouideac, 

Dipodium punctatum, R.Br. Rare on the basalt. August to 
October, 

Diuris pedunculata, R.Br. Very common on the Clears and 
sandstone country in spring. 

Ptbrostylis concinna, R.Br. On both formations. May, 

Caladknia oarnea, R.Br. Very common on both sandstone 
and basalt formations, July and August. 

AMARYtLIDK^E. 

Hypoxis hygrombtrica, Labill. Very common on the Clears. 
April and May. 

Liliaceac. 

Smilax olyoyphylla, 8ni. Not as common on the basalt as 
on the sandstone. 

Thysanotus jruNOKUs, R.Br. October to December. 

BowbrbvEA juncea, Sm. Rare. May, 

Commelykacea;. 

CoMMELYNA CYANBA, R.Br. Not as commou on the Clears as 
on the sandstone country. 
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G R A M I N E ifi. 

Ahthistikia AUSTRALIS, B.Bi*. Locally called “Kangaroo- 
grass.” It resists the frost in a wonderful manner. I have seen 
specimens of it with stems over 6 feet high. 

Class iii, ACOTYLEDONS. 

F I L I O E 8. 

Lavallia dubia, K.Br. Rare on the Clears, but plentiful in 
moist places on the sandstone. 

Adiaktum ^THioPicUM, Llim. Common on both formations. 

Pteris a qu I LINA, Liiin. On Condon Clear. 

Blbchnum oartilaginbum, Swartz. Not common on the 
basalt, but very common on the sandstone. 

Asplknium PLABELLiFOLiuM, Crv. In shady and moist places 
on the Clears. 
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N0TB8 AND EXHIUITB. 

Mr. Maiden exhibited (1) clusters of fruits of Eucalyptus 
longifolia^ Link and Otto, from near Gosford, N.S.W,, with os 
many as seven in the umbel, whereas it has hitherto been under- 
stood that this species has characteristically three dowers in the 
umbel, or occasionally four. (2) A specimen of the Calvary 
Clover (Mcdicago intcricxta^ Linn.), from South Europe, a species 
with an especially larjte burr (as large as a cherry), which pro- 
mises to be a pest to wool-growers; it has made its appearance 
at Mauildra, N.S.W. And (3) a letter from Sir Joseph Banks, 
dated December 7th, 1797, to Dr. Arne of Liverpool, chiefly on 
galvanism. Also a portrait of Sir Joseph from the European 
Magazine of 1802. This portrait appears to be comparatively 
rare. 

Mr. G. A. Waterhouse drew attention to the migration of 
butterflies {Belcnois jam^ Sparrman), occurring that day, noticed 
also as far inland as Leura on the Blue Mts. The butterflies 
were travelling from south to north. 

Mr. Fletcher exhibited a collection of fresh botanical specimens 
forwarded by Mrs. Forde, representing about twenty- fine species 
of native plants just now flowering in the neighbourhood of 
Pambula. 

Mr. Stead exhibited specimens of a remarkable barnacle 
{Goronula diadema^ Linn.) attached to portion of the skin of a 
whale, and also a number of another crustacean (Cyamus 
Linn.), one of the so-oailed “whale-lice” procured at the same 
time; and he contributed the following Note thereon : — 

“ The barnacles exhibited were collected by Captain W„ Waller 
off Cavalli Island, on the coast of New Zealand, in lat 36” 00' S. 
and long. 174* 5' B. The whale from whose skin they were out 
was found lying dead, floating at the surface of the ocean. From 
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the description furnished it would seem to have been a Finback 
or Rorqual ( BcJoinopUra ), There was a patch of barnacles on 
the breast 4 ft. squai*e, from which the specimens exhibited wei*e 
secured. There were also several other large patches on the 
whalers belly, the individuals being of alx>ut the same size as 
those collected. Through the disintegration of the outer walls, 
the compartments in the barnacle-shells had in many places 
become exposed, and where these were not fully occupied by the 
epidermis of the whale, they were completely filled with numbers 
of the Whale-louse (Cyamus c«t% Linn.) These crustaceans 
were also crowded round the bases of the barnacles and were of 
all sizes up to , about 13 mm. in length. Growing from the 
summit of the Coronula in many instances were numbers of a 
stalked barnacle — a species of Conchodtrma (probably C. aurita^ 
Linn.). 

“ Regarding the occurrence of Coronula diadema in these seas, 
Darwin, writing in 1854 (Monog. Cirrip. Balanidfle, p. 419) 
stated: — ‘There is also a specimen in the British Museum sent by 
Mr. Stephenson, mingled with shells of mollusca from New Zealand; 
but a Coronula procured from a whale in the early part of the out- 
ward voyage might so easily be sent home with specimens subse- 
quently collected in another county [1 country] that I do not as 
yet iully admit that this species is an inhabitant of the Southern 
Pacific Ocean.* Under these oiroumstanoes, therefore, the new 
record is of more than ordinary interest. 

**Coronula diademay Linn., has been taken from whales in the 
Arctic Seas, those of the United States and Great Britain, the 
(iulf Stream, the Atlantic Ocean, and now from New Zealand. 

‘‘The Whale-louse, Cyamus Linn., was recorded from these 
seoA for the first time in 1884 by Chilton (Trans. N.Z. Inst, xvi., 
p. 252) from specimens obtained by von Hoast from Fuphyietes 
pot$iV 
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DONATIONS AND EXCHANGES. 

Received during the period November 27th, 1902, 
to November 25th, 1903. 

f ^rom tht respectw Socfeiits^ unUis oihtrwiBt mtntiontd,) 


Adelaide. 

Departmekt of Minks — 

Four Geological Reports : On the White Range Gold Mines, 
Arltunga Goldfield (1902) : On the Gold Discoveries near 
Winnecke’s Depdt and Mines on the Arltunga Goldfields, 
&c. (1903) : On the Phosphate Discovery, Hundred of 
Clinton, Yorkers Peninsula (Feb , 1902): On the Phosphate 
Discovery, Hundred of Bright, S.A. (Jul}', 1903). By H. 
y. L. Brown, F.G.S., Government Geologist. 

Contributions to the Paheontology of South Australia, Nos. 
12-13. By R. Etheridge, Junr. (1902), 

Public Library, Museum, &c., of South Australia — 

Report of the Board of Governors for 1901*02 (1902). 

Royal Sooibty of South Australia — 

Memoirs, ii. 1 (1902). 

Transactions, xxvi. 2 (1902); xxvii. 1 (1903), 

Woods and Forests Department— 

Annual Progress Report upon State Forest Administration 
in S. Australia for the Years 1901-02 (1902); and 1902-03 
(1903). By W. Gill, F.L.8., F.R.H.S., Conservator of 
Forests, 

Azxiaterdam. 

Koninklijke Akadbmib van Wbtbnsohappen — 

Jaarboek, 1901. 

Proceedings of the Section of Sciences, iv, (1902). 

Verhandelingen. Afd. Natuurkunde. 2** Beetle, viii. 1-6; 
ix. 1-3 (1901-02). 

Verslag van de Gewone Vergaderingen. x. (1902). 
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Antwerp* 

SOCIKTE RoYALE DK GbOGRAPHIE t)’ANVRft8 — 

Bulletin, xxvi. 3*4; xxvii. 1 (1903;. 

Auckland, N.Z* 

Auckland Institute and Museum— 

Annual Report for 1902-03 (1903). 

Baltimore* 

Johns Hopkins University — 

Hospital Bulletin, xiii. 139-141 (1902); xiv. 142*151 (1903). 
Hospital Reports, ii. 1, 3-9 (1890-91); x. 3-9 (1902). 
Memoirs, iv. G ( 1 900). 

University Circulars, xix. 147 (1900); xx. 148-153 (1900-01); 
xxi. 154-159 (1901-02); xxii. 160-164 (1902-03). 

Batavia* 

Konink. Natuurk. Vebeeniging in Nederl.-Indib — 
Natuurkundig Tijdschrift. Ixii. (1903), 

Berkeley, OaL 

University of California— 

Publications. Botany, i. pp. 1-140, 141-104,165-418(1902-03). 
„ Geology. Bulletin, iii. 1-12 (1902-03). 

„ Physiology, i. 1*2 (1903). 

,, Zoology, i. pp. 1*104 (1902); 2 (1903). 
University Quarterly Bulletin, n.s. iv. 2 (1902); v, 1 (1903). 
College of Agriculture : Agricultural Experiment Station, 
bulletin. 147-148 (1903). 

Berlin, 

Arohiv p. NatubOSSchichte. 1895, ii. 1(1902); 1896, ii. 3 
(1903) : 1902, i. 3 (1902); ii. 2 , 1 (1903) : 1903, i. 1-3 (1903). 
Entoholooisoubr Vbrein zu Berlin — 

Berliner Entomologische Zeitschrift. xlvii. 3-4 (1902); xlviii. 
1-3 (1903). 

Naotrag i. zum Biicher- Verzeichnis der Bibliothek (September, 
1902), 

Berichtigungen und Zutrage zum Baoherverzeichnis (1902), 
OflSBLLAOHArr F. Erdkunds zu Berlin— 

Zeitschrift. 1902, 5*10; 1908, 1*3 (1902*03)., 
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Berne. « 

Naturforschendb Gesellschaft in Bern — 

Mitteilungen aus dem Jahre 1902. Nr. 1519-1550 (1903). 
SooiKTR Hedvktique dks Bciknces Naturklles — 

Actes et Compte Rendu. 84®* Session, 1901 (1901*02); 85®* 
Session, 1902 (1902). 

Birmingham. 

Natdkal History and Philosophical Society — 

Proceedings, xi. 2 (1902). 

Bonn. 

Naturmistorischku Verein in Bonn — 

Verhandlungen. lix. 1-2 (1902-03). 

Sitzungsberichte derNiederrheinische Gesellschaft fttr Natur- 
und Heilkunde zu Bonn. 1902, 1-2 (1902-03). 

Boston. 

American Academy of Arts and Sciences — 

Proceedings. xxxvH. 21-23 (1902); xxxviil. 1-25 (1902-03). 
Boston Society of Natural History — 

Memoirs, v. 6-9 (1900-03). 

Proceedings, xxix, 9-14(1900); xxx. 3-7(1 902); xxxi. 1 (1903). 

Bremen. 

Naturwissenschaftlicheu Verkin — 

Abhandlungen. xvii. 2 (1903). 

Brisbane. 

Colonial Botanist of Queensland-— 

Queensland Flora. Part vi. {Mumac^m to FUic^b), By F. M. 
Bailey, F.L.S., Colonial Botanist (1902). 

Department of Agriculture— 

Queensland Agricultural Journal xi. 6; xii. 1-6; xiii. 1-5 
(1902-03). 

Geological Survey of Queensland— 

Report on the Kangaroo Hills Mineral Field, By W, E. 

Cameron, B.A. {S.P. 167; 1901), 

Stanton-Haroourt Diggiirga and the Mount Shamrock 'Mine. 
By L. C. Ball, B.E. (168; 1901). 
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Grolooical. Survey of Qukens^amd (cona'nuecfj — 

Some Mines and Mineral Deposits at the Heads of the 
Brisbane, Burnett and Mary Hi vers. By C. F. V, Jackson, 
B.K (169; 1901). 

On the Sapphire Fields of Auakie. By B. Dunstan, F.G.S. 
(172; 1902). 

On the Mt. Biggeuden Gold and Bismuth Mine and the 
Paradise Gold Field. By L. C. Ball, B.E. (173; 1902). 

On the Clermont Gold Field, By B. Dunstau, F.G.S. 
(176; 1902). 

On the Opal Mining Industry and the Distribution of Opal 
Deposits in Queensland. By C. F. V. Jackson, B.E., tfec. 
(177; 1902). 

Index No. 2 to Names of Places, Minos, Reefs, <kc., occurring 
in the Geological Survey Reports, Queensland, Nos. 136- 
177 (inclusive). By Russell Dixon (178; 1902). 

On the Yorkey’s Gold Field, and the Marodian Gold and 
Copper Field. By L. C. Bali, B.E. (179; 1902). 

On a Visit to the West Coast of the Cape York Peninsula. 

By C. F, V. Jackson, B.E. {180; 1902). 

Additions to the Geology of the Mackay and Bowen Districts. 

By W. E. Cameron, B.A. (181; 1903). 

Geological Sketch Map of Queensland (182; 1902). 

Recent Mining Developments of the Havenswood Gold Field. 
By W. E. Cameron, B.A. (183; 1903). 

Home Secretary's Department— 

North Queensland Ethnography. Bulletin No. 5 (“ Supersti- 
tion* Magic, and Medicine ’'),[! 903]. By W. E. Roth, B. A., 
M.R.C.S.j &o. : No, 6 (‘‘Elementary Grammar of the 
Nggerikudi Language [1903]. By Rev, N. Hey. 

Royal Society of Queensland— 

Proceedings, xvii. 2 (1903). 

B7ookly&,ir.8UL. 

Mi^sbom of vkb Bhooklyn Institutk or Arts and Sciences — 

Soienoe Bulletin, i. 2-3 (1902). 
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Brussels. 

Acadkmie Rovalr de Belgique — 

Annuaire. 1903. 

Bulletin de la Classe des Sciences. 1902, 6-12; 1903, 1-5. 

Jardin Botanique de l’Etat a Bruxelles — 

Bulletin, i. 1-3 (1902). 

SooiKTB Entomolooiqub db Bblgiqub — 

Annales. xlvi. (1902). 

MiSmoires. ix. (1902). 

SOCIBTE RoVALB LlNNEiCNNB DB BrUXELLBS — * 

Bulletin, xxviii. 1-8 (1902-03). 

Budapest' 

Museum Nation ale Hukgakicum — 

Termeszetrajzi Ftizetek. xxv. 1-4 (1902). 

Annales, i. 1 (1903). 

Buenos Aires. 

Musko Nationalk db Buenos Aires — 

Anales. vii. (1902); viii. 1-2 (1902). 

Caen. 

SOCIETE LiNNEENNK DB NoRMANDIE — 

Bulletin. (5). v. Ann4e 1901 (1902). 

Calcutta. 

Asiatic Society of Bengal^ 

Journal Ixviii. Parti. Extra No. 2 (1899) : Ixxi. Parti. 
Nos. 1-2 and Extra Nos. 1-2 (1902-03); Part n, Nos. 2*3 
(1902); Part UL No. 2 (1902): Ixxii. Part i. No. 1; 
Part iL Nos. 1-2; Part in. No. 1, T.p., «kc., for 1894, *96, 
^98, *99, 1900, *01 (1903): ixxiii. Part in. No. 1 (1894), 
Proceedings. 1902, 6-11 and Extra No. (1902-03); 1903, 1-5 
(May- August). 

Geological Survey op India— 

General Report for 1900*01, 1902-03. 

Memoirs, xxviii. 2; xxx. 1-2; xxxi. 1; xxxii. 3; xxxiii. 3; 
xxxiv. 2-3; xxxv. 1 (1900-03). 
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Geological Subvby of India (continued ) — 
Palceontologiaindioa. Series ix., ii. 2; Hi. 1-2, No. 1 (Genus 
Trigonia) : Series xv,^ Hi. 2 : New Series, i. 3 (1899-1903). 
Records, Contents and Index to Vols. xxi.-xxx. 1887-1897 
(1903). 

Indian Mdskum — 

Annual Report, 1901-02 (1903). 

Indian Museum Notes, v. 4 (1903). 

Cambridge, England. 

Cambridgk Philosophical Society — 

Proceedings, xi. 7 (1902); xiL 1-2 (1903). 

Cambridge, Mass, 

Amkrioan Naturalist : xxxvi. 430-432 (Oct.-Dec., 1902); 
xxxvii. 433-441 (Jan.-Sept., 1903). From the Publiahera. 

Museum op Comparative Zoology at Harvard Collkgk— 
Annual Report of the Keeper for 1901-02 (1902). 

Bulletin, xxxviii. (Geological Series v.) 7-8; xxxix. 4-8; 
xl. 3-6; xlii. (Geological Series vi.) 1-4 (1902-03). 

Cape Town. 

Department of Agkicclturr, Cape of Good Hope— 
Geological Commission. Annual Report for 1901 (1902) and 
1902 (1903). From the Director. 

Marine Investigations in South Africa. Vol. i. (1902); ii. 
10 Nos. [Sowcrby’n “Mollusca of 8. Africa” (1902) and 
No. 12—1901; Nos. 6, 7, 11. 21, 27—1902; Nos. 3, 5, 8 
— 1903]. Report of the Government Biologist for 1901 
(1902). From the Govem^merU liiologist 

South African Museum— 

Annals, ii. 10-11; Hi. 1-3 (1902-03). 

South African Philosophical Society— 

Transactions, xii. pp. 5C1-896, 897-9:^0; xiv. 1-2 (1902-03), 

Cherbourg. 

SooiETB Nation ALE dkb Sciences Naturellks, Jlic.— 
M^moires, xxxiii, 1 (1902). 
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Chicago. 

Field Columbian Museum — 

Anthropological Series, iii. 3 (1902). 

Botanical Series, i. 7 (1902); iii. 1 (1903). 

Geologtcal Series, i. 11 (1902), 

Report Series, ii. 2 (1902), 

Zoological Series, iii. 6-9 (1902-03). 

Christiania. 

VlDENaKABS^SBLSKABBT I ChKISTIANIA — 

Forhand linger, Aar 1901 (1902). 

Skrifter. i. Math.-Naturvid. Klasse. 1901,1-5 (1902). 

Cincinnati, Ohio. 

Cincinnati Society of Natural History — 

Journal, xx. 3 (1902). 

Lloyd Library — 

Bulletin. No. 4 (1902) [Pharmacy Series, No. 1]; No. 5 (1902) 
[Mycological Series, No. 2]. 

Mycological Notes. Nos. 9-15 (1902 03). 

Colombo, Ceylon. 

Colombo Museum— 

Spolia Zeylanica. i. 1-2 (1903). 

Colorado Springe, U.8.A. 

Colorado College — 

Studies. X. (1903). 

Copenhagen. 

Acadbuib Hoy ale dks Soienobs bt dbs Lettrbs db Danemark. 

Bulletin. 1902, 6 (1903); 1903, 1-3 (1903). 

Kjobbnhavns Univbrsitbts ZooLOGisKB Museum — 

The Danish Ingolf-Expedition, iv, I (1903). 

Two Separates— » Gronlands Pattedyr"' (1902): and *‘Om 
Jordfundne Fugle fra Danemark^’ (1903), Af Herluf 
Winge. 

KoNGELIQB DaNSKK VlDENSKABERNES SbLSKAB— 

Oversigt. 1902, 4-5. 

Naturhibtoribke Forening — 

Videnakabelige Meddelelser for Aaret 1902. 
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Dublin' 

Royal Dublin Society— 

Economic Proceedings, i. 3 (1902). 

Scientific Proceedings. New Series, ix. 5 (1903). 

Scientific TranRoctions. Second Series, vii. 14*16 (I902)j 
viii. 1 (1902). 

Royal Irish Academy — 

Proceedings. Third Series, vi. 4 (1902) : xxiv. Section B, 
1-3 (1902-03). 

Transactions, xxxii. Section B. 1-2 (1902-03). 

Sdinburgh. 

Royal Physical Society — 

Proceedings, xiv. 4 (1902); xv. 1 (1903). 

Royal Society of Edinburgh — 

Proceedings, xxiii. (1902). 

Transactions, xl. 1-2; xlii (1901-02). 

Scottish Microscopical Society — 

Proceedings.’ iii. 3 (1902). 

Florence. 

SociBTA Entomologica Italiana — 

Bulletino. xxxiv. 1-4 (1902-03). 

Frankfort am Main. 

Senckbnbbrgisohb Naturfoeschende Gbsbllschaft — 
Abhandlungen. xx. 4 (1903); xxv. 4 (1903); xxvii. 1 (1902). 
Bericht, 1902. 

Die Periodischen Schriftender Senokenbergischen BiWiothek 
:(1903). 

IVankfort a*<l Oder. 

Natorwibsknsohaftlichkb Vbrein DE8 Reg.-Bez., Frankfurt. 
Helios. XX. (1903). 

Oeelong. 

Oeelong Field Naturalists' Club — 

** The Wombat." v, 4(1902), 

Geneva. 

SoClBTE DE PhYSIQUS ET d'HiSTOIRB NaTURELLE— 
M^moires. xxxir, 3 (1903). 



954 


DONATIONS AND KXORANGBS. 


Grahsunstown^ South Africa. 

Albany Musbcm— 

Kecorda. i 1(1903), 

Granville, Ohio. 

Dknison Univkbsity— 

Bulletin of the Scientific Laboratories, xi, 11; xii. 1*4(1902). 

Orae, 

Natorwjssenschaptlichek Verkin f. Stkiermark — 
Hittheilungen. 1902(1903). 

Haarlem. 

SOCIKTB HoLLANDAISB DRS SCIENCES — 

Archives Neerlandaisea. Serie ii. vii. 4-5(1902); viii. 1-4 
(1903). 

Herdenking van het Honderdvijftigjarig Bestann op 7 Juni, 
1902. 

Hague. 

NeDKULANDSOHE EnTOMOLOOISCHE VEREBNiaiNO — 

EritomologiBoha Berichten. Nos. 7-12 (1902-03). 

Tijdschrift voor Entomologie. xlv. 3-4; xlvj. I (1903), 

Halifax. 

Nova Scotian Institute of Box knob — 

Proceedings and Transactions, x. 3-4 (1902-03). 

Hamburg. 

NATDRWISSSNSCHArTLICHKE VkREIN — 

Abhandlungen. xvii. (1902), 

Hamilton. 

Hamilton Scientific Association — 

Journal and Proceedings. No. xviii. Session 1901-02. 

Holder. 

NfiDBBLANDSOHB DiBRKUNDIGE YbRBENIOINO — 

Aanwinsten van de Bibliotheek, 1902. 

Tijdschrift. 2*^* Serie. viii, 1(1903). 

Hobart. 

Dbpartment or Minks— 

Progress of the Mineral Industry of Tasmania tor th<> 
Quarters ending 80th September and 31st December, I902i 
31st March and 30th June, 1903. 
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Dkpartmnnt op Mixes, Kouaht fco7itinu^d)^ 

Report of the Secretary for Mines for 1901-02 (1902). 

Report on the Western Silver Mine, Zeehan. By G. A. 
Waller, Assistant Government Geologist (1902). 

Report on the Iron and Zinc- Lead Deposits of the Comstock 
District. By G, A. Waller (1903). 

Report on the Mineral Resources of the Districts of Beacons- 
field and Salisbury. By W. H, Twelvetrees, Government 
Geologist (1903). 

Report upon the present position of the Tasmania Mine, 
Beaconstield. By W. H, Twelvetrees (1903). 

Report on Kerosene Shale and Coal Seams in the Parish of 
Preolenna. By W. H. Twelvetrees (1903). 

Report on Mineral Fields between Waratah and Long Plains. 
By W. H. Twelvetrees (1903). 

Report on the Sandfly Coal Mines. By W. H. Twelvetrees 
(1903). 

Report on Findon*a Copper Sections, Mount Darwin. By 
G. A. Waller (1903). 

Rotai* Society op Tasmania — 

Abstract of Proceedings, February 26th and May, 1903. 

Early Tasmania : Papers read before the Royal Society of 
Tasmania during the years 18H8-99. by J. B. Walker, 
F,R.G.S, (The Walker Memorial Volume, 8vo. Hobart, 
1902). 

Papers and Proceedings for the year 1902 (1903). 

Honolulu, T.H. 

Bsbkice Pauahi Bishop Museum— 

Fauna Hawaiiensis. iit. 2*3 (1902-03). 

Memoirs, i. 5 (1903). 

InAUnapoUs, Ind. 

Indiana Academy of Soiknob — 

Proceedings, 1901 (1902). 

Mbdioinish-Natcrwissenschaptlichb Gkskllsohaft zu Jena. 

Jeuaische Zeitsohrift fiir Naturwissenschaft, xxxvii, 24 
(1902-03); xxxviiL 1 (1903). 
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Kiew. 

Bocietb DR8 Natukaustes db Kiew — 

M^moires, xvii. 1-2(1901-02). 

Leipzic. 

Verein f. Eedkunpe zu Leipzig — 

Mitteilungen. 1902 (1903). 

ZooLOGiscHER Anzieorr. xxvL No 8. 685-710(1902-03); xxvii. 
No, 1 (October, 1903). From the Editor. 

Liege. 

SOCIBTE GbOLOGTQUE DK BELGIQ0E — 

Annale». xxv.bi*. 2(1901); xxix, 4 (1903); xxx. 1 (1903). 
Memoires. 3® S^rie. iv.(1902). 

Lincoln, U.S.A. 

American Microscopical Society — 

TranaactioiiH. xxiii. (1902). 

London. 

British Museum (Nat. Hist.) — 

Guide to the Coral Gallery (Protoxoa, Porifera or Sponges, 
Hydrozoa and Anthozoa) in the Department of Zoology 
(1902). 

Handljook of Instructions for Collectors (1902). 

Report on the Collections of Natural History made in the 
Antarctic Regions dunng the Voyage of the ** Southern 
Cross ” (1902). 

Entomological Society — 

Transactions. 1902, 3-5; 1903, 1-2 (1902-03). 

Geological Society — 

Geological Literature added to the Geologxoal Society’s 
Library during the year ended Deoembar 3 1 st, 1 902 ( 1 903)* 
List of the Society. November, 1903. 

Quarterly Journal. Iviii, 4; lix, 1-3 (1902-03). 

Linkeak Society— 

Journal. Botany, xxvi. 179-180. ; xxxvi. 246, 249-251 : 

Zoology, xxviii, 186; xxix. 187 (1902-03). 

List of the Society. 1902-03. 
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Linnban Society, London (continued)^ 

Proceedings. 114th Session (November, 1901-June, 1902), 
Transactions. Second Series, Botany, vi. 4-6 (1903): 
Zoology, viii. 9-12; ix. 1-2 (1902-03), 

Boyal Microscopical Society — 

Journal. 1902, 5-6; 1903, 1-4 (1902-03), 

Royal Society -- 

Proceedings. Ixxi. 468-476; Ixxii. 477-482 (1902-03), 
Reports to the Malaria Committee, Eighth Series (1903). 
Reports of the Sleeping Sickness Commission. No. 1 (1903). 
Wellcome PHYsioLoaioAL Laboratories — 

The Wellcome Physiological Ijaboratories,’' By W. 
Dowson, M.A., M.D. (1903). 

Zoological Society — 

Abstract of Proceedings, Nov. 4th and 18th, Dec. 2nd, 1902; 
Jan. 20th, Feb. 3rd and 17th, March 3rd and 17th, April 
21st, May 12th and 26th, June 16th, 1903. 

Catalogue of the Library. Fifth Edition (1902), 

Index to Proceedings, 1891-1900(1902). 

List of the Fellows, May, 1902. 

Proceedings. 1902, i. 2; ii. 1-2: 1903, i. 1-2. 

Tranaaotions. xvi. 5-7 (1902). 

Lyons. 

SociETK Botaniqub db Lyon— 

Annales. xxv.-xxvi. (1900-01). 

Hadifas. 

Government Museum — 

Bulletin, iv, 3(1903;. 

Manohester. 

CONCHOLOGIOAL SOCIETY OF GrEAT BeITAIN AND IRELAND — 

Journal of CJonohology. x, 9-12 (1903). 

Manchester Literary and Philosophical Society — 
Memoirs and Proceedings, xlvii. 1-4, and 6 (1902-03). 
Manchester Museum, Owens Oolleqh — 

Publications. Nos. 39-48(1901-03). 

61 
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Marseilles* 

Faoulte DBS Sciences de MAASBiLtB-— 

Annales. xii,-xiii. (1902-03), 

Melbourne* 

AUSTBAtASlAN INSTITUTE OF MlNING EngINKBKS— 

Proceedings, Annual Meeting January, 1903. 

,, First Ordinary Meeting, 1902; 1903, 

„ Special General Meeting, August, 1902. 
TransactionB. viii. 2(1902); ix. 1 (1903). 

Australasian Journal of Pharmacy — 

Vol. xvii. No, 204 (Deo,, 1902); VoL xviii. Nos. 205-215 
(Jan .-Nov., 1903). From the PMisher. 

Australasian Ornithologists’ Union— 

<< The Emu/’ ii. 3-4; iii. 1-2(1903). 

Department op Agriculture— 

Journal, ii. 1-4 (May*.Nov., 1903). 

Fungus Diseases of Cabbage and Cauliflower in Victoria, and 
their Treatment. By D. Me Alpine (1901). 

Field Naturalists’ Oluu op Victoria— 

Victorian Naturalist/’ xix. 8-12; xx, 1-7 (1902-03). 
Public Library, Museums, and National Art Gallery op 
Victoria — 

Report of the Trustees for 1902 (1903). 

Royal Society op Victoria— 

Proceedings. New Series, xv. 2; xvi. 1 (1903). 

University of Melbourne— 

University Calendar for 1903. 

Zoological and Acclimatisation Society of Victoria— 
Thirty-ninth Annual Report (1903). 

Mesdoo. 

Instituto Gsologico de Mexico — 

Boletin. Num. 16 (1902). 

SOOIBDAD ClENTIFlCA, ‘‘ANTONIO AlEATR”— 

Memorias y Revista, xiil 5-6; xriii. 1-2; xix. I (1902). 
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Mltsoula, USA. 

Univkbsity of Montana — 

Bulletin. No. 10 [Biological Series, No. 3] (1902). 

Modena. 

La Nuova Notarisia. Berie xiv. (lennaio, Aprile, Luglio, 1903. 

From the Editor^ Br. G. B. B^ Toni 
Sylloge Algarum. Vol. iv. Floridefie. Sectioiii. Familias v.-vi. 
(1903). Digessit Doct. J. B. De Toni. From Prof. G, B. 
Be Toni. 

Montevideo* 

Mueso Nacional de Montevideo — 

Anales. i. 1, pp. 60-86, 123-154(1903). 

Montreal* 

Montreal Sooirtv of Natural History — 

Canadian Record of Science, viii. 8 (1902); ix. 1 (1903). 
Royal Society of Canada — 

Proceedings and Transactions. Second Series, vii. (1901). 

Moscow* 

SOCIKTE ImFERIALB DBS NaTITBALISTBB— 

Bulletin. Ann^ 1901, 3-4; 1902, 3-4; 1903, 1 (1902-03). 

Mnnloh* 

Konigliohe Baybrischb Akadbmib der Wissenschaftkn— * 
Siteungsberichte der Math.-physikal. Olasse. 1902, 3; 1903^ 
1-2(1903). 

Abhandlungen. der Math.-phjsikal, Glasse. xvii.-xxi. (1889- 
1902). 

Mantes. 

SoOIETRnEBSoiBNOSSNATCftELLBB DR L'OGRBT DE LA FbANOK— 

Bulletin. 2^ S^rie. ii. 1-4 (1902). 

Miqples. 

^OOLOOISOHB Station bu Neapbl — 

Mittheilungen. xv. 4 (1902); xvi. 1-2 (1903), 

Mew Baven, 

OpNHsoTicct Acadbmv of Arts and Sciekobs— 
Jranwictipes. xi. 1-2(1901-03). 
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Now York. 

Amrrioan Gbooraphioal Sooiktv — 

Bulletin, xxxiv. 4-5; xxxv. 1-3(1902-03). 

Amkrican Muskum of Natural History — 

Annual Eeport for the Year 1902 (1903), 

Bulletin, xvi,, and Arts, xxi.-xxxiv. separately; xviii. Part i.; 
xix. Arts. i.-Ui. (1902*03), 

List of Papers Published in the Bulletin and Memoirs. 
Vols. i.-xvi,, 1881-1902(1902). 

Ottawa. 

Bkpaetmbnt of the Intkrior — 

Map of Manitoba (One Sheet, 1902). 

Gko LOGICAL Survey of Canada — 

Annual Report. New Series, xii. 1899 (1902). With Pocket 
of Maps. 

Catalogue of Canadian Birds. Part ii. ( 1 903). By J. Maooun, 
M.A. 

Catalogue of Canadian Plants. Part vii. Lichenes and 
Hepaticee. By J. Macoun, M.A. (1902). 

Contributions to Canadian Palaontology, Vol. iii. (Quarto), 
Part 2 (1902). 

Geological Map of the Dominion of Canada. Western 
Sheet, No, 783 (1902). 

Oxford. 

Radcuppe Library, Oxford University Museum— 
Catalogue of Books added during 1902 (1903). 

Padova (Set Modena). 

Para. 

Museu Paraense de Hjstoria Naturale e Ethnografhia 
(Musbu Gckldi)— 

Boletim. iii. 3-4 (1902). 

Paris* 

Journal de Oonchyliologie. 1. 2-4; li, 1-2 (1902-03), 

Museum d^Histoire Naturelle — 

Bulletin. 1901, 5; 1902, 8-8; 1003, 1-2(1901-03). 
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Museum d’Histonib Natubkllb — 

Nouvelles Archives. 3“® S4rie. iv.; v.; vi.; viL 1 (1892-95) : 
4»^86rie. iii. 2; iv. I (1901-02). 

SOOIBXN ZOOLOOIQUE DK FkANCB — 

M^moires. xv. (1902). 

Perth. 

Department of Aokicultukb — 

Journal. vL 5-6; vii. 1-6; viii. 1-4 (1902-03). 

GKOLOGIOAt SUHVBV OF WeST AUSTRALIA—* 

Annual Progress Report for the Yeai*a 1901, 1902 (1902-03). 
Bulletin. No. 7, with Map (1903;. 

Geological Map of Green Bushes (1899). 

Topographical Map of Kalgoorlie (4 Sheets; 1900). 
Geological Map of Kalgoorlie (6 Sheets; 1902). 

Government Statistician — 

Monthly Statistical Abstract. Nos, 30, 32-34, 30-4 1 ( 1 902-03). 
Western Australian Year Book for 1900-01 (Twelfth Edition). 
VoL i. (1902). 

Victoria Furlic Lihuabv — 

Notes on the Natural History, «kc., of West Australia. By 
M. A. C. Fraser, F.R.G.S., &c. (1903). 

Journal of the Calvert Scientific Exploring Expedition, 1896- 
97 (1902). 

Report on Exploration of North-West Kimberley, 1901. 
By F. S. Brockman, with Appendices by C. Crossland and 
Dr. F. M. House (1902). 

Report of the Crown Lands and Survey Department for the 
Year 1889 (1890), 

Report by the Under-Secretary for Lands for the Years 
1894, 1895, 1696, 1900, 1901, 

Re|>ort by the Surveyor-General for the Years 1898, 1899, 
1900, 1901, 

B^rt by the Chief Inspector of Fisheries on the Fishing 
Indttitry for the Years 1900, 1901 (1901-02) : and on the 
Pearling and Turtling Industry (1901; 
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Victoria Pobuo Library, Perth (eontinmd ) — 

Western Australia : General Information respecting the 
Present Condition of the Forests and Timber Trade of the 
Southern Part of the Colony, with some Remarks and 
Suggestions on future Conservation and Management of 
the Timber Areas, from various Authorities. With a 
Reprint of the Regulations and Laws in Force for the 
renting or leasing of Timbered Lands. Together with a 
Report on the Forest Resources of the Colony by Baron 
Ferd. von Mueller, &c. Compiled by direction of His 
Excellency Sir William 0. F. Robinson, K.C.M.G., Gover- 
nor of the Colony, and ordered to be published for Public 
Information. 4to. Perth, 1882. 

Philadelphia. 

Academy op Natural SoiBsiCKS — 

Proceedings, liv, 1-3 (1902-03). 

American Philosophical Society — 

Proceedings, xli. 169-171; xlii. 172 (1902.03). 

University of Pennsylvania— 

Contributions from the Zoological Laboratory. Three 
Separates — “Descriptions of Two New Leeches from 
Porto Rico/' By J, P, Moore (4to; 1901) : “A Study of 
the Chromosomes of the Germ Cells of Metaaoa/^ By 
P. H. Montgomery (4 to.; 1901): “ Karyokinesis and 
Cytokinesis,” <tc. By E. J. Conklin (4to,; 1902), 
Contributions from the Zoological Laboratory for the Year 
1902 (8vo.; 1902). 

University Bulletin. Third Series, No, 2, Parts 1-2; No. 3i 
Part 4 (1902-03). 

Zoological Society of Philadelphia — 

Xhirty-hrat Annual Report of the Board of Directors (1903). 

Ihragua* 

KoENZOL, BoSBHZSCHE GeSELLSOHAFT DBR WlSSSNSCHAfTAir*^ 
Jahresberioht 1902 (1903). 

Sitsungsberichte. 1902(1903), 
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Koenigd. Boehmischb GESBLtscHAPT, ETC. (continued ) — 
Pamphlet : “ Ueber daa farbige Licht der Doppelsterne und 
einiger aaderer Gestirne des Himinels.’* Von Christian 
Doppler (8vo.; 1903). 

St. John» New Bnmewick. 

Natural IJistory Society op New Bbcnswiok— 

Bulletin. No. xxi. (1903). 

St. Louis. 

Acadeut of Sciences - 
Transactions, xi. 641; xii. 1-8 (1901-02), 

Missouri Botanical Gardens—' 

Thirteenth Annual Report (1902). 

St Petersburg* 

Aoademie Impkrialk des Sciences— 

Annuaire du Musce Zoologique. vii, 14; viii. 1 (1902*03). 
CoMiTB Geolooique (Institut des Minks) — 

Bulletins, xx. 7-10(1901). 

M^moires. xv. 4; xvii. 1-2; xviii. 3; xix. 1; xx. 2(1902). 
Bussisch-Kaisekliche Minehalogiscuk Gksrllscuaft — 
Materialien zur Geologie Russlands. xxi. 1 (1903). 

Verhandl ungen. Zweite Serie. xl. 1-2 (1902-03). 

Booibte Entomoloqiquk db Bussib — 

Horse Entomologioie. xxxvi. 1-4 (1903), 

San VVauoisoo. 

Caufornia Academy of Sciences — 

Occasional Papers, viii. (1901). 

Proceedings. Third Series, /iotony, ii, 3-9 (1901-02); 
JS^hgy, ii. 7-1 1; iii 1, 2 and 4 (1901-02). 

Sao Paulo. 

Mueeu Paulwta— 

Bevista. v. (1902). 

Sima. 

ISTltOTO BoTANIOO DELLA B. UnITBRSITA DI SiENA— 

Bulletino. v. 14 (1902). 
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Soalheirai Portugal- 

COLLBGIO DB B. FiBL — 

Broteria: Revista de Scienclas Naturaes. i. (1902). 

Stockholm* 

Entomologibka Foreninobn I Btockholh^ — 

Entomologisk Tidskriffc, xxiii. 1-4(1903). 

Hortub Brroianub — 

Acta. iii. 2(1903), FroTtiProf, T. IL Wittrock. 

Kongl, Bvenska Yetenbkaps-Akadbmie — 

Bihang, xxvii. 1*4; xxviii. 1 4(1902-03). 

Handlingar, N.F, xxxv. xxxvii. (1901-03). 
Lefnadsteckningar. iv. 3 (1903), 

Ofversigt. Iviii.-lix. (1901-02). 

Stuttgart 

Verein f. vatkblakndisohb Naturkundb in Wubkttkmbero — 
Jahreshefte. Iviii, u. Beilage (1902). 

Sydney- 

Austrauan Museum—^ 

Memoir iv. Scientific Besults of the Trawling Expedition 
of H.M.C.S. “Thetis.” Part 6 (1903). 

Records, iv, 8; v. 1 (1903), 

Report of the Trustees for 1901 (1902), 

Special Catalogue Ko. i. Nests and Eggs of Birds found 
Breeding in Australia and Tasmania, By A, J. North, 

0, M.Z.S. Part 3 (April, 1903). 

Botanic Gardens and Domain, Sydney — 

Biographical Notes concerning the OflSoers-in-charge, Nos. 

1. -viii. (1902-03), By J. H. Maiden, Director. 

Critical Revision of the Genus Eucalyptus. Parts L4ii. 
(1903). By J, H. Maiden, Government Botanist of New 
South Wales and Director of the Botanic Gardena, Sydney. 
Guide to the Botanic Gardens, Sydney (19o3). By J* H* 
Maiden, Director and Government Botanist, with the 
Assistance of Members of the Staff. 
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Dkpautmknt of Linds, Fokest Bhanch — 

Forest Flora of N.8. Wales. Parts i.-v. By J. H, Maiden, 
F.L.S., &c. (1903). From the Hon, the Secretary for Landtf. 
Report of the Forestry Branch for the Year 1902 (1903). 

Department op Minks and Agriculture — 

Agricultural Gazette of N.S.W. xiii. 12, Index, ckc. ; xiv. 
Ml (1902-03). 

Annual RepoH of the Department of Mines for 1902 (1903). 
Geological Survey : Memoirs, Geology, Ko. 3. The Kero- 
sene Shale Deposits of N.S.W, B\’ J. E. Carno, F.G.S. 
(1903). 

Geological Survey ; Records, vii. 3 (1903). 

Government Statistician's Department — 

The Seven Colonies of Australasia, 1901-02 (1902). 

Institution of Survevors — 

The Surveyor.” xv. 11-12; xvi. 1-10(1902-03). 

New South Wales Naturalists’ Clur — 

Memoirs. No. 1 (1903). 

Public Library of New South Walks— 

Report of the Trustees for the Year 1902 (1903). 

Royal Anthbopologtoal Society of Australasia— 

“Science of Man.” New Series, v, 10-12; vi. 1-6, 8-9 
(1902-03;. 

Royal Society of New South Wales— 

Abstract of Proceedings. December, 1902; May-September, 
1908. 

Journal and Pi'ooeedings, xxxvi, (1902). 

One Separate — ^‘Presidential Address.” By Prof. W. H. 
Warren (19b3). 

D»iyjKRSiTY of Sydney — 

Calendar, 1903. 

Vim 

fioTANiOAL Garden in Tiflxs (Caucasus)— 

Mdmoirea. vL 2; vii. 1-2(1902-03). 
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D0XATI0K8 AND BXCHAKasS. 


Tokyo. 

College of Science, Imperial University — 

Journal, xvi. 7-1 xvii. 10-11; xyiii. 1-3; xix. 1 and 5-7 
(1902-03). 

Zoological Society of Tokyo — 

Annotationes Zoologicie Japonen«es. iv. 4-5 H 902-03). 

Toluca, Meadoo. 

Bureau Meteorologiqck ob l'Etat dk Mexico — 

Boletin Meteorol6gico del Estado. iv. 1-6 (Ndm. 39-44; 1901). 

Toronto. 

Canadian Institute — 

Proceedings, ii. 5(1902). 

Transactions, vii, 2(1902). 

Turin. 

MuSKO Dl ZoOLOGIA, <kO., DELLA tt. UnIVKBSITA DI ToRINO-— 
BoUetino. xvii. 416-432(1902). 

Upaal. 

Kongl Univbrsitkts-Bibliothrket i Upsal— 

Bulletin of the Geological Institution, v. 2 (1902). 

Den Skandinaviska VegetatioTiens Spridningsbiologi.** Af 
Dr. Rutger Sernauder (8vo., Upsala, 1901). 

“ Ueber die Stratigraphie und Tektonik der Baron Inael.*' 
Inaugural Dissertation von J. G, Anderson (8vo., Upsala, 
1901). 

“ Conference Internationale pour TExploration de la Mer, 
reunie Btockholra, 1899'" (Svo., Stockholm, 1899). 

Valparaiso. 

Museo db Historia Natural de Valparaiso — 

Revista Chilena. vL 3-6; vii, I (1902-03). 

Vienna. 

K.K. Natuhhistorisches Hofmusbom in Wtbm— 

Annalen. xv. 34j xvi. 1-4; xvii 1-4(1900.02). 

K.K. ZooLOciiBCH-BOTARiscBe Obsbllschaft 111 WiBir— 
Verhandlungen. li.; lil (1901-02). 



DONATIONS AND BXCHANOK& 

Washington, D*C* 

Burbau of Aubkican Etunodogv — 

Natick Dictionary. By J. H. Trumbull (Bulletin, No. 25, 
1903). 

Kathlainet Texts. By F. Boas (Bulletin, No. 26, 1901). 

Tsimshian Texts, By F, Boas (Bulletin, No. 27, 1902), 
Smithsonian Institution — 

Annual Report for the Year ending June 30th, 1901 (1902), 

Four Separates from Vols. xxxvii,, xxxix., and xl. of the 
Smithsonian Miscellaneous Collections, namely ; — 

Bergey, D. H. — Methods for the Determination of 
Organic Matter in Air (1896), 

Investigation of the influence upon the 

Vital Resistance of Animals to the Micro-organisms of 
Disease brought about by prolonged sojourn in an 
impure Atmosphere (1898), 

Bolton, H. C,— Catalogue of Scientific and Technical 
Periodicals, 1665*1896. Second edition (1897). 
Sherborn, C. D. — Index to the Genera and Species of 
the Foraminifera. Parts i.-ii. (1893-96). 

U.S. Dbpartmbnt of Agriculturk — 

Annual Reports of the Department of Agriculture for the 
Year ended June 30th, 1902 (1902). 

Bureau qf Animal Industry, Bulletin. No. 21 (revised), 
39, ParJ^ 1-3, and 44 (1900-03) : Eighteenth Annual 
Repwt, 1901 (1902). 

Bureau of Chemistry, Circular No, 12 (1903). 

Bureau of Forestry, Bulletin. Nos. 35-36, Part 1, 38-39 
(1902*03), 

qf Plant Industry, Bulletin. Nos, 14 and 28-35 
(1902-03). 

Division of Biological Survey, Bulletin No. 17 (1902); 
North American Fauna. No. 22 (1902). 

Division of Botany, Contributions from U.S. Natibnal 
Herbarium, t, 6(1902), 
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(donations and EXOHANGB8. 


XJ.S. Department of Agriculture (continued)-- 

Division of Entomology. Bulletin » New Series. Nos. 35*39 
(1902-03). 

Yearbook. 1901(1902). 

Porto Rico Agricultural Experiment Station. Bulletin. 
No. 2 (1902). 

D.S. Geological Survey — 

Bulletin. Nos. 177*207(1901*03). 

Mineral Resources of theUnited States. 1900, 1901(1901-02). 
Monographs, xli.-xliii. (1902-03). 

Professional Papers. Nos. 1-8(1902). 

Twenty-First Annual Report. Parts v, and vii., with Maps 
(1900-01). 

Twenty-Second Annual Report. Parts i.-iv, (1901-02). ; 
Twenty-Third Annual Report (1 902). 

Geology and Mineral Resources of a Portion of the Copper 
River District, Alaska. By F. C. Schrader and A. 0. 
Spencer (1901). 

Reconnaissances in the Cape Nome and Norton Bay Regions, 
Alaska, in 1900. By A. H. Brooks, G. B. Richardson, 
A. J. Collier and W. C. Mendenhall ( 1 90 1 ). 

U.S. National Museum— 

Annual Report for Year ending June 30th, 1900 (1902). 
Bulletin. Eight Separates from No. 39; No. 50, Part ii.; 

Nos. 51-52(1902). 

Proceedings, xxiv. (1902). 

Contributions to F.S. National Herbarium, viii, 1-3 (1903). 
Washington Academy of Soisnoes — 

Proceedings, iv. pp. 661-573, Contents and Index, Ac,; r. 
pp. 1-37, 39-98, 99-187, 189-229 (1902-03). ^ 

WeUli^tOB,N.Z« 

New Zealand Institute— 

Transactions and Proceedings, xxxv. (1903). 



DOKATlONa AND EStCHAJffaKS. 


969 


Zurich* 

Naturforschknde Ge8Bi.l»ohaft in Zurich— 

Vie rfceljahmch rift. xxvi. 1-4; xxvii. 1-2 (1901-02). 

Privatb Donors. 

S.A.8. Albert Princk de Monaco— One Separate— La 
Quatri^mio Campagne Scientifique de la Princesse- Alice ii.’* 
(CR. Acad. Sci. Paris, 1903), Two Separates— “Hu r TEtat 
Actuel du Mus^e Oc^anographique de Monaco,” <fec,, par Dr, 
J. Hichary (Bull. Hoc. Zool de France, xxviii., 1903); and 
“L’ Oceanographic,” par M. C. Sauerwein. (Soc, d^Oc^anog. 
du Golfe de Gascogne, 1903). 

Boulanger, E., Paris. — Two Brochures— “Les Mycelium Truffiers 
Blancs” : “Germination de TAscospore de la Truffe” (4to., 
Paris, 1903). 

OoUES, Prof. Dr., Portici — Chronographical Table for Tobacco 
in Europe, Asia, Africa, America and Oceania (in five 
Charts, 1900). 

Proggatt, W. W., F.L.S., Sydney — Eight Entomological Separates 
from Agricultural Gazette of N.S.W, (being Miscellanepus 
Publications Kos, 603, 611, 622, 642, 643, 650, 654, 671; 
1902*03), 

Hbublsy, W, Botting, F.R.S., F,L.S,, London— One Botanical 
Separate (Ann, Bot. xvii. No. 68, 1903). 

Lea, Arthur M., F.E.S., Hobart — One Reprint: “Remedies 
for Insects and Fungtts Pests of the Orchard and Farm,” 
[2nd Edition] (1903). 

Haidbn, J, H., F.L.S., Sydney — Two Botanical Separatee from 
Journ, Proc. Roy. Soc. N.S.W, (xxxvi.) and Proc. U.S. Nat 
Mus. (xxvi.)* 

Raff, RAT, A., Capetown— One Entomologloal Separate from Ann, 
Mus. Nat. Hungar. i. (1903)* 



970 PRIVATE OONOES. 

SiRiTH, Edgar A.^ F.Z.S., <fec., London — Five Conchological 
Separates from Proc. Malacol. Soc. \\ 2 (1902); Joum. 
Malacol. ix. (1902); ^Nat. Hist, of Sokotra and Aldel-Kuri/ 
(Brit. Mus. Nat. Hist.) 1902; ^ Fauna and Geography of the 
Maidive and Laccadive Archipelago.^ i 3. 

Smith, R. Greig, D.Sc., Sydney — Three Separates from Journ. 
Soc. Chem. Ind.,Scot. Section (1902); and Cent. fUr Bact, 
ix.-x. (1902-03). 

Stephekb, T., M.A., F.G.S., Hobart — Two Geological Separates, 
from Pap. Proc. Roy. Soc. Tasmania, 1903. 
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CORRIGENDA. 

pAge 5, Une 29 — insert a comma after petiolate. 

Page 6, line 43— /or pine rtad spine. 

Page 7» section 26 (25), tirst line — insert a comma after body. 

Page 7» last lino but one— for above read on. 

Page 7f last line— substitute a comma for the period, and add the words 
equidistant from each other and the eyes.” 

Page 26, lino 20— /or eye read eyes. 

Page 26, lines 7 and 11— for /aZratw# read/alrafo. 

Page 41, at the bottom, add — All of the Australian Membracidce thus far 
examined by me belonged to the Subfamily Centrotinft;. 

Pa^e 69, line 10 — for Vamina read Vanima. 

Page 66, line 16 — tor DUcopheblia eataealina read Discopblebia catocalina. 
Page 64, line 14— for }*,\roaii(*iM bullacun read Exoaecue bjillatue. 

Page 116, line 85— /or 67*08 read 64*68. 

Page 814, line ,8— for OgyrU idim read OgyrU idmo. 

Page 828, Une 2— for SpoiidylaepU hireutue read Spondylianpis htrsnta. 

Page 824, line 12 — for 8 pondyla$pU nigro-cincta read 8 pondylia 9 pi» ni 0 rO'‘ 
chuita. 

Page 348, line 6— /or gelatine reatt galaotan. 

Page 862, line 17— for E, Gunni read E, Gunniu 

Page 363, line 16— for Susaria sphma read Burearia $pinOM, 

Page 412, line 31 — for Pentrafropi# read PmtatropU, 

Page 414, line 11— for Protaeem read Proteaceee* 

Page 666, lines 4 and 25— for lihaiboUHns read lihceholesue, 

Pag^ 606, line 19 — for N, queenalandka read N, queemlandicm* 

PUfge 616, line IS— /or rldgid read rigid. 

Pitge 615, line 34— for Homaloaama cyaiuiocincta read HtmaUaemia cyatieo^ 
^ cinetum. 

Page 635, Une 27— for P. ruftlabTis read P. rufilabrU. 

Page 665, Une 10— for read munda. 

Page 668, line 26— fqr/urru^^fjKWflenJ toAd ftrruyinaaeena. 

Page 706, line 3— for S. rtinrfrrtltf read A. auMtrale, 

Phge 707, line 4 — for OraphaUmi read QnaphaUum. 

Page 715, line 15— for Xanthaxylm read Xmthoxylum, 

Page 724, 31— for Xsolopsis read laoUpU. 

Page 783, line 11— for B, ettentmta and B, laneegUUa read B, attmuatum 
and B. laneeoiatwn, 

Pl^ 742 , lines 20 and 21— for Nmfopagm vMlaxmtha read Neuropogom 
P4gfr765, Une 2— for Betanum Baueriana read Bolanttm Bausriantim, 
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Page 9S0f lines 21, 22, 29— for J, latifolia and J. angmHfolia read T, lati- 
folia and T. anguntifoUa, 

In the legend of fig. 9 of Plate xxviL— /or Namolowa read NAMtrnowAi. 

In Plate xxxiii, (Geological Sketch Map of Part of Viti liovu, Fiji) — 

For Yanulra read Yannca. 

For Naruaru read Naruarua. 

For Nadakum read Nadakuni. 

For Navnrimolau read Navonimolan. 

The name of the Sigatoka River, fioiving into the sea at Gonna, unfor- 
tunately has been omitted. 

In Plate xzxiv. (Generalised Geological Section across Viti Levu) — 

For Naaoga read Nasoqo. 

For Wai ni Mata read Wainlmala. 

The legend W. scarp of high mountains, Kabul, should be half 
an inch to the left of its position as marked. 

All the Books to the south of **Kavua B., 8. of Qarawai,’’ which in tke 
Section are shown as Basaltic Series, should have been shown as 
Andesitic Series. 


LIST OF NEW GENERIC TERMS 


Pitoposan IK tutB Voluue (1903). 


PAOE. 

Bronliepa (Coleopt.) 924 

Oritomerwt (Coleopt.) 668 

Dinghma (Homopt.) 8 

JEfeHoniodee(Lepidopt.) ^ ... 69 

^idictica (Lepidopt. ) 81 

.^opsia (Lepidopt.) 89 

JS/i^nehia (Homopt.) 24 

J^t^roppofffa (Homopt.) ... 37 

EtUryonia (Homopt.) 34 

<?«<;«rofyma ( Homopt. ) ... 335 

iTedycAarie (Lenidopt.) 90 

ifenstnania (liillaoese) 105 

Lobra (Homopt, ) 28 


PAOS. 

Metraniomorpha (Coleopt.) ... 858 
NotocrypiorhyiKhoB (Coleopt.). §75 

Fheraspie (Lepidopt. ) 61 

PhtrBBmcee (Lepidopt. ) . 56 

PkeroUa (Coleopt,) 591 

PortorMnw (Homopt.) 38 

Qwienelandica (Coleopt. ) ... 664 

Rhosbole$te9 (Coleopt. ) 589 

Schizotrichum (Fungi) 5^ 

Telecfita (Lepidopt. ) 53 

Tepperia ( Cmeopt. ) 606 

T'aemerastis (Lepidopt, ) 05 


[Printed off April 23rd, 1904,] 


¥. Cimningbsms a Co., Printers, 146 Pitt Street, Sydney. 




IITIDSIIX:. 

(1903.) 

Names in Italics are Syftonym» 


PAaK 

Abutilon Julianas ... ... Q9B 

Aaaoia 279*411 

d«albata 327 

daoumns ... 11, 12, 33, 937 

juniperina 329 

longifolia 555, 937 

xnelanoxylon ... 747, 987 

pendula 328 

panninervis ... 97, 124 

pumila 906 

pyonantha 17« 97 

trineura ... ... 906 

vifoidula 937 

Aoalyphatp ... 748 

Aoantnaoeas ... 297 , 483 

Aoanthoohitefl aibestoidas ... 883 

retrojeoias 882 

Aeanthorhjrnohus tanuiroitria.. 686 

Aoantiiiaotis 4, 6, i3 

blaplnuft ... ... 4, 14, 16 

ooaspuroatus ... 4, 14, 16 

ttnMsililflpiQUs ... 4, 1.3, 15 

KMBhawl 4, 14, 17 

rudvBiitrle 4, 18, 14, 40 

tritpinilBr ... 4, 13, 15, 16. 40 

Aeet Dohinea 701 

AektM ooetata 708, 784 

arboretoana ... 713 

aiy;»«ra 713 

' var, eamseene 713 

eoatieena 713 

AovidldM 312 

Aofcmpvtbla BndUehati ... 699 

IfBVb 936 

Acrmmamhoiw ... ... 65 

4c4it)xlftQ4liat^^ 879 

615 

Admtam lidilopioum 943 

, Z 731 

dii^iimtt ... 731, 772 

Mimotm 731 

731 


PAOK 

Adriana aoerifolia 281 

Aechmophora ^ 

elephae 36 

pa2i*dip«tinta 86 

Agapanthug ambellatug ... 96 

Agarioua sp 745 

Agave amerloana ... 749 

Ageratum oonyzoidea 764 

Agropyron gcabrum 728 

Agrottis Forsteri 726 

SolandH 726 

Albiaaia lophanthua 747 

Aleuriteg ep 783 

AlUnUodia 735 

australU 735 

Allium Iragrang 767 

AUophlla auBtralig 739 

Cooper! 739 

exoelsa 738, 739 

Alatroemerla peregrina ... 749 

pulcheUa (?) 768 

Altingia exceUa 728 

Alexia daphnoidee 709 

ForsteH 709 

Gynopogon 709 

Amarantaoett ...298,299,413, 436, 
[713, 766, 910 

Amarantufi virldis 766 

AmaryUideae ... 106,308, 415, 


Amhlypodia 

aw/ytU 

eupolie 


iUfffiha 
Ambl^lua 
Amerosporittm rhodoapermum 
Ammopbila arundinaoea 

Amp^den 

Amphibromus neesli 

Ampblpogon fitriotus 

Amphiroa anoaps 


[718, 763, 942 
249 
261 
252 
251 
967 
586 
94 
752 

m 

361 
361 
746 
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INDEX. 


PAGE 

Amphiroa ephedrea ... ... 746 

AnagalUs arvensis 764 

Anapella cuneata 886 

Anaptychia oillaris 743 

AnaspzdeB (Anaepis) tafitnanica 497 

AnchomenuB nigro-eoneus ... 632 

Andropogon ... 282 

amnia 725, 772 


bombyoinua 

.. 361 

refractus 

.. 725. 772 

sericeus 

.. mi 

Angophora intermedia 

... 937 

lanceolate ... 

933 

AnUacantha(Baegia)longica8piB 113 

Anthiatiria auatraUa 

., 95, 102, 943 

avenacea ... 

361, 362 

ciliata 

861, 362 

Anthooerese 

.. 741 

Anthoceros lajvia 

741 

Antonina auatralia 

... 686 

purpurea . , . 

. 686 

Aphalara davilabrla 

318, 337 

graoilia 

316 

leptospermi 

320, 337 

obaoura 

.. 319, 387 

Apium amtraU.., 

... 706 

leptpphyllum 

706, 771 

proatratum.. 

706 

Apoo^nete 

296, 431,709 

Araliaoefc 

291, 706 

Araucaria 

717. 728, 743, 
1776, 784 

excelaa ... 720, 

726. 728, 748, 
[745, 774. 777 

Area antiquata ... 

847 

faBciata 

.. 883 

Arcoperna recena 

883 

Areca ^apida 

721 

Argemone mexicana 

763 

Arpuior holomclanun . 

621, 022 

Arbopala 

188,249 

amytifl 

250, 251, 253 

cyronihe ... 

251, 252 

eupolis 

260, 252, 271 

meander ... 250, 251/252, 253 

phryxuB 

260 

wildei 

260, 258, 271 

Arietida behriana 

361 

stipoides ... 

... 861 

Aroidett 

.. 305, 723 

AxthropteriB 

729 

terulla 

729 

Artooarpus inoiea 

926 



PAGE 

Arundo donax ... 

783 

Asaphia oontraria 

93 

Asclepiadaoero ... 

296, 43 1, 710, 


[764, 941 

Aselepias 

766 

phyeicarpa... 

765 

physocarpa... 

764 

Ascocbyta anthiatiriw 

95 

arida 

563 

cryptasteminaj 

95. 101 

graminicola 

95 

hyacinthi ... 

96 

microfipora... 

95 

nicotianifi ... 

553 

Asero^ sp. 

745 

AspideaccK? 

736 

Aspidium 

282, 735, 736 

ariatatum ... 

786 

oapense 

736 

c^difolitim 

737 

coriaceum . . , 

736 

decompoaitum 

...736, 737.772 

molle 

735 

paraaiticum 

... 785, 736 

ramosum ... 

282 

remotum ... 

736 

aetigerum ... 

737 

tenericauU ... 

737 

tenerum 

737 

uliginomm ... 

737 

Aapleniaceie 

732 

Aaplenlum 

282. 785, 777 


785 

auftrale 

735 

hreHitonm ... 

786 

oaudatum ... 

784 

d^ff^orme 

784 

dimorphim... 

734 

diversifolium 

784 

falcatum 

784 

mr, oaudatum 

784 

flabellifolium 

948 

japonicum ... 

734 

marinum . . . 

... ... 784 

nidaa 

... 738, 784 

obtaaatum ... 

784 

var, difforme 

... ... 784 

Bobinaoni ... 

788 

aquamulatrrm 

788 

umbromm ... 

786 

var. aaeimile 

786 

Aatele aoitnlum... 

861 

aaboarinata 

881 



INPKX. 


iu. 


PA«E 

A^UrOHCoptu W}dosui6 ... ,,, 76 

Atttralium 451 

Atalantia glanca 410 

Athyrium brevisorum ... 735, 772 

umbrosum 735 

w«r. assimile 735 

Atteva 77, 78 

albi guttata 79, 80 

bruoea 79 

obaropis 79, 80 

etnisaella 79 

fahriciella 79 

impariguttella 79 

niphocosma 79 

niveigutta 79 

niviguttella ... 79 

pulcholla 81 

A wtromy rina Bchrade rt ... 257 

Axionious ... 644, 657, 660 

iaaignis 657 

Aiinia 36 

Bacillus levanUornians 124, 128, 

[129, 130, 131 

mucosus . 345 

pararabinua 550 

Baokbooaia 933 

Baoteriutn acacias 114, 118, 119, 121, 
122, 124, 125, 126, 

127,128,129. 130, 

[131, 641, 542, 552 

eucalypti H3I 

gelatmoBum betas 550 

glutinosum 345 

metarabinum 114, US, 1)9, 
121, 122, 124, 125, 
[126, 127, 641 
pararabinum 541, 550, 552, 
[830 

persioee ...128, 129, 180, 338, 
[345, 347, 543, 544 
sacGhari ... 348, 862, 884, 

[835, 837, 838 

vateularum 543 

Bnomyoes fusco-oarnea ... 688 

Balacttoptera ap. 945 

Baloghia luoida... 715, 716, 784 

Bambusa arundlaaoea 749 

Bankaia omata 563 

paludoaa 910 

ap 563 

Bartingtonla apeoioaa 928 

mnioide^ 497 

Baaala divarioata 909 


PAGE 


Battarrea Topperiana 884 

Baoera rubioides 279 

Bedfordia salicina 101 

Begonia semperflorens 749 

Belenols java 944 

Bembidiini 575 

Bembidiutn amplipemic ... 576 

inpartitum 584 

uiast^rgi ... 576 

sex^ftriatnnt 577 

i)ictomn«e 577 

Beta vulgaris 100 

Biatorinopsls hitea .. ... 690 

Bidens pilosa 707, 771 

Biffnonuz Pft tidorfe ... ... 712 

Bignoniaoea^ ... 297, 433, 564, 

[712, 941 

ph^f/Uochariif 690 

BlUardiera scandens 936 

Bindahara 188,267 

phocideif 267, 268 

sugriva ... 267, 268. 271 

fflackburnia piitnafa ... 699,784 

l^andfordia Dammea 281 

Blechnum 732 

acuminatum ... 732, 738 

attenuatum 733 

oartUagineum 943 

disoolorum 782, 772 

lanceolatum ... 732, 733 

Norfolkianum 732 

Blennodia cardaminoides ... 409 

Boehmeria australis 717 

Boerhaavia diffusa 910 

fiambpx banksuv 59 

Boraginev ... 296, 432, 710, 941 

Boronia Barkerlana 699, 778, 774 

ledilolia 905 

polygalilolia . ... 936 

BosUtoa euodiformls 699, 773, 774 

Bossina heterophylla 933 

Sotryodendron anffustifolium . . , 706 

laUfoiium 706 

Botyritis inlestans 770 

Braofayoome 260 

multidda 940 

Brenthidffi 667 

Brlza maxima 767 

minor 767 

Bromus arenarius 752 

Bromos sterllis 767 

unioloidea 752 

BtontUpa ... ... 924 



iv. 


INDEX. 


Brontispa froggatti 

Bryeie 

Bryonia affinU 

BryonopBia afDnis 

Panchtri 

Bryoptoris vittata 
Bryum angeiothecium ... 

oanariense 

Bolbine bulboaa 

aemtbarbata 

Bulbophyllum argyropus 
exiguum ... 
sp 

Buphthalmum un{floTum 

BurmatmUcete 

Bursaria Bpinosa 

Hunherkia 

arhorea 

elefiaiift 

nobilitt 695, 

Byblis gigantea . . . 680, 

Caoteee ' 

CflBOum amputatum 

CaenogonieiB 

Cosnogonium implexum 
Csenopterla odootitea ... 
CofBalpinia Bonduoella 

ooriarla 

Cakila maritima 

Caladenia 

carnea 

iridetcena 
Calcar tentoriforme 
Calendula officinalis ... 
Caliotum hyperellum ... 
Calliooma serratifolia ... 
Callicy $t hu$ voluUlis , . . 
CalUgenia pilcheri 
CallloBtoma legrandi ... 

meyeri 

speoioBum 

CaUUtemon coocineuB ... 

lanoeolatas... 271 
Calllthauma baailica .. 
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punctatus 586 

Medloago denticulata 764 

intertexta 9^ 

minima 832 

tribuloides 832 
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Membraoinae ... . 5, 84, 35, 36 

Membracis 2>pHnctata 12 

Meniapermacese 694 

Mentha australis ... 413 

piperita 763 

aaturejoidea 941 

viridia 768 

Meonis 585 

Meretrix diarupta 888 

kingii 888 

Meryta anguati folia 706 

latifolia 706 

Meaembryanthemum asqulla- 

terale ... 560, 706, 771 

auatrale 705,773 

Metrania pauiata ... . 659 

Meiranlomorpba ... 644, 668 

entlma 658 

Metroalderoa polymorpha 703, 747, 
[773, 774 

villoaa 747 

Mioroltena atipoides ... 725,772 

Microtia porrifoUa ... 7X8t 77! 

Miorovoluta auatralia ... ... 8^ 

Mieza 76 

ergihrocera.. 91 

maetata 87 

phmnodta ... ... 91 
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Mkza pkta 91 

lilUetuB J37, m, 175, 176 

apelles ... .. 159, )62 

apoUo ... ... 159, 161 

ohrysonotus 159, 169, 170, 171 
deJicia ... 159, 166, 167 

mr. duaring® 167 

dryope H-l 

epicletus 160 

epicurus ... 159, 171, 270 

euolotus ... 159, 174, 175 

euclides ... 185, 159. 170 

halyeetUB .. ... 159, 163 

heoalius ... 169, 172, 272 

bypocletuB .. 161 

ignlta ... 159, 163, 166, 167, 

168. 170. 171, 172, 
[173, 182. 270, 272 

meleagris 270 

miftkim ... 159, 164, 272 

narcissuB ... 159, 173, 174, 

[270, 272 

oHiJl 169 

plotinuB 174 

polyoletUB 261 

protogenes 166, 174 

rex 159 

rovena ... 169, 160, 271 

ur&nitea 168 

Milletia australis 702 

Cfatneraiia 702 

megasperma 702 

AfcUdeniam ... 702 

Mimuius prostratus 413 

Mimusops laurina 784 

Mlrbella 279 

Modiola australis ... ... 929 

Tiotorim 863 

Modiolaria yaricosa 88,3 

Mollhiedia 912 

MMUti&dia ffxt>egeUan(i ... 011 

lon^ipf,$ 912 

macrophi/Ua 9U 

«tt5esc«iw 912 

Wa/r<UUii 912 

Honilea bellula 881 

pr«9iBsiatia 882 

paloherrixna 881 

Hottimlaoen 299, 911 

Moaooteniatus 43 

Monstera delioiosa 757 

Morluda oltrifoUa 927 

iforio f>lcett« 686,587 
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Moriodema .. 585, 587, 588 

macoyei 587, 588 

paramattensis ... 587, 588 

Moriomorpha 585, 688 

adelaid® ,,, 588 

Morionides ... ... 6^ 

Morion ini 635 

Morphnos 592 

Morpbnus 592 

Morula marginatra 882 

Moras nigra 758 

pendxUina 717 

Mlthlenbeokia australis ... 713 

cunningbami 414 

Murex 450 

aoanthopterus ... .. 882 

denudata 449 

planiliratus 882 

umbilicatus 882 

ifuriicuia 13auen 704 

Musa ... ... ... 723, 724 

fei 927 

paradisiaoa ... 754, 755 

sapientium 755 

Musoi 282, 740 

Mylitta deahayeeii 888 

gemmata $83 

lapidesoens 884 

Myoporine® ...297, 413, 433, 434, 

[712, 909 

Myoporum deserti 909 

obsourum 712, 784 

Myrina epirus 266 

Myriogyne minuta 412 

raoemosa 412 

ilyrstne crasttfotia 707 

Myrsine® .. ... 295,707 

Myrtace® 290, 291, 425, 426, 703, 

[747. 937 

Myrtua communis 750 


Kaoaduba 137, 188, 155, 196, 229, 

[239 

anoyra 202, 221, 222, 225, 226, 
[272 

ardates 220 

atrata 216, 224 

berenioe ...216, 221, 223, 224, 
[230, 270 

bero^ 224 

MooeUata 221,231 

dion 221, 222, 223, 237, 272 
dubioea ... 221,224,229, 231 
felderi ... 221, 225,230 
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Kaoaduba/ortWa ... 225 , 226 

Uneftta 196, 221, 222, 227, 226, 

[229, 243, 271, 272 
maokayensis 220, 221, 231 

nora 225 

noma 220, 231 

palmyra ...221, 222, 226, 229, 

[243 

pavana 224 

perusia ... 223, 287, 238 

prontinenB 220 

p8ett»t%8 226 

vincula 228 

viola 270 

Nckdiasn pctrviguitA 74 

Kaiadese 305, 439 

I^andina domestioa 750 

Kassa fasoiata 882 

poritrema 882 

Nasturtium sylvestre .. ... 695 

Nautilus 452 

Nalidia 593 

NtUdu^ .. 593 

Neola 44, 45, 49, 51 

oapucina 49, 50 

aemiaurata 49 

Keopltheoops ... 136, 138, 140 

dAama 141 

gaura 141 

hori^tldi 140, 141 

aalmora ... 139, 140, 141, ^1 

Nephrodium 735, 736 

coianMum 736 

dtcompoHitum 736 

micrimTum 736 

moth 736 

partMiiicum 735 

puuettxtvm 730 

ramotum ... 735, 788, 778 

Unerum 737 

Nophrolepia 736 

oordiiolia 787 

Nepbromium laevigatum 689 

Neritina 448 

NasBorhinus 89 

Natroocwryne 313 

Nanraohne alopeouroldas ... S62 

mitchelliana 362 

Nauronogon melaxanthos 688, 742 

Nicandra phyaaloldes 766 

Nicoiiana glauca ... 413,553 

snava<AeaB 413 

tabacum 653, 762 


yiphobolua acroHichoidea 

PAOS 

... 730 

corruwtw ... 

.. 730 

conjlufm 

730 

rupastria 

... 729 

»ey7>eni> 

729, 730 

Nitraria schoberi 

... 409 

Noctuidn 

42, 72 

Nomius 

... 584 

Noteliea longifolia 

... 103 

Notalaa lon^dia 

... 708 

Notbochlaana 

.. 731 

distans 

... 731 

vellea 

... 781 

Notocry ptorhynchufl . . . 

... 875 

sinuatus 

... 676 

Notodmia cintrta 

... 60 

cycnoptera 

... 66 

mproJmea... 

... 61 

Notodontidei& 

42,48 

Notonomus ...599, 001, 609, 610, 

mncom leans 

[613, 615 
... 600 

arthurl 

... 603 

atripennis 

600, 608 

atroilermis 

600, 609 

auricollis 

600 

be&ti 

... 606 

var. ssnaodorsia... 

... 003 

obalybaus 

... 009 

colossus 

... 599 

ormsuB 

600, 609 

cupricolor 

608,609 

cyaneoolnoius 

... 608 

eques ... 599, 

600,609 

exdaipennia 

... 600 

froggatti 

600, 604 

gippsiensU ... 

... 001 

IngratuB 

... 606 

king! 

... eoo 

kosoiuskianus 

... 599 

iatibasis 

606,607 

liragerttB 

meaioBuloatus 

... 606 

... 615 

melas 

... 607 

mllefl 

... 615 

molastus 

... 616 

mnellerl 

604,605 

nitidiooUis 

606,607 

opttlentus 

... 600 

paralielomorpha ... 

... 600 

phillipsi 

... 600 

planipeottts... 605 

,606, 608 

pkrlpattotatus 

601,602 
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Notonomug plutug 6<J0 OgyrU sotfine 245 

queenslandicas ... 606, 607 Ol^ineee 421, 700 

rainbowl 509 j Olea apetala ... 697 » 708, 784 

ntfipalpin 600 B^uilicheri 708 

satrapa ... 599, 601, 602 | paniculata ... 709, 773, 774 

var. 602 Olearia 280 


spenceri ... 600, 605, 609 

strzeleckianua 600 

aubopacua 606, 607 

taylori 602 

variioollU 603 

violaceomarginatus 606, 607 

viridilimbatus .. .. 608 

Nura 692, 695 

Nuridiua fortia 596 

Num^ 592, 605, 696, 597 

brtoiH 595, 597 

curtm 595 

Nyctagineffi ... 299, 437, 712, 910 
Obaronia palmicola ... 717,771 

TiUnia 717 

Ochrofiia eUlptlca 697, 709, 773 

OctopuB sp 929 

CEoopboridfle 76, 91 

OSidalaug marmoratus 312 

senegalenaU 312 

(Bdipoda musica 812 

(Enoeanda ... 44, 46, 57, 58 

boigduvalii 58 

(Bnosandra 68 

boimMuftUii 68 

^notbera biennia 764 

tetraptera 764 

Ogyxla 138. 193, 243 

Abrota ... 244,245,247, 248 

^none 244, 246 

amaryllU ... 244,246,247 

bamardi ... 244, 245, 247, 248, 
[314 

catharina 247 

iiomo 247 

genoveva . . . 244, 245, 249 

mlmaturui 249 

hewitaottl ... 244.246,247 

ianthig ... 244, 24^ 247 

Wfrto 314 

tamo 244,245,248,249, 

[314 

meekil 244, 245 

olano 244, 245, 248 

owietea 244, 246 

248, 249 

otaoee ... 244,245,249 


axillaria 

... 554 

dentata 

... 884 

sp 

... 333 

Olene mendota 

... 76 

Omaseus rufipalpis 

... 600 

Omocycla 

... 595 

Omphalanthus convexua 

... 741 

Onagraries ... 291, 426, 764, 939 

Onohidiam 

... 448 

Operoularia diphylla ... 

... 940 

Operculatum oorticale ... 

... 883 

Ophiogloeaaoen 

. 740 

Ophiogloasum vulgatum 

... 740 

OpiiamenuB a;mulu$ 

... 725 

compoaitus 

... 725 

aetaWaa 

... 726 

undulatifolius 

... 725 

Opuntia brasilienaia 

... 762 

OrohideM 281. 902. 303. 438. 


[717, 942 

Oritea ezoelaa ... 

... 885 

OrphanUtea 

674, 677 

euatiotua 

... 678 

Orthotriohese 

... 740 

Oalca 

44. 46, 71 

glauoa 

... 72 

Owenia acidula 

... 410 

Ozalia oornioolata 

764, 936 

reptana 

... 762 

Oxyoephala ,, 

... 924 

longiaaimA 

.. 925 

Oxyiobium 

.. 279 

trilobatum 

... 933 

Oxyrttchin contarta 

... 32 

fXindtrifftT 

... 34 

i^inieomta 

... 29 

Paohymelaa 

592, 595 

ourtUB 

... 596 

Padlna darvUUei 

... 746 

pavonia 

... 745 

Palmw 

305, 721 

Panagelni 

... 566 

Panageoa nobilU 

... 568 

Pandanea 

... 722 

Po^vdtmuB 

... 928 

Jfooret 

722, 774 

Panioum... , ... ... 

281 
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Panicum dliare 725 

crua-galU 725 

deeompositum 362 

diatachyum 362 

effuaum ... 862, 725. 772 

GUesU m 

gracile 362 

leucophmuxD ... 862 

mitchelli 362 

notfoikianum 725 

aanguinale var* oiliatum 725, 772 

Pannaria lurida .. 090 

Papaver argemone 
Papaveraoen 
Papilio apelk» ... 

OTChlWt 
argiadtB 
bfeticuB 
coluthtiv 
damottM 


S32 

284, 417. 763 
... 162 
... 201 

219 

... 200 
... 201 
... 200 
... 183 
... 256 
... 204 
... 212 
.. 173 

... 201 
... 207 
... 362 
459 

594, 595 

595, 596 
593 
140 
140 
717 


594, j 


ert7tU8 
evagoras 
lucanuB 
lydinon 
narcismH ... 
pUorum 
telkanuB 

Pappopborum nigrioana 

Paranephrops 

Paranurua dilaticeps 
macleayi 

l^etri 

ParapithecopB ... 
gaura 

Parietaria debilis 

Parmelia 

adpressa ... ... 669 

am^txufa 689 

cataia 743 

caperata 498 

cetrata 498 

oiUata 498 

coDBpem 498 

var, laxa 689 

van Btenophylloides 689 

van atrigoea 498 

diatrypa 689 

olivacea 689 

van axasparata 689 

van prolixa 689 

perlatus 748 

pertusa 689 

ParmclieoEf 743 


Parmentaria bavenlii 
Paronyobiacew ... 
Parsonsia 

Paspalum dilatatum 
sorobiculatum 
i PaBsitiora 

adianthum ... 
adiant\folia 
aurantia ... 

I Baueriana ... 

j edulis ... 103 

I glabra 

j herbertiana 

I hybrida 

' Pasaidorete 
I Paiellaria groaaa 
' phyllocbaris 

! versicolor . . . 

j PafJialia . 
i Peotdti bifrona ... 

; pedalineee 

' Pedicularia stylaBteris 

PedilidBB 

Pelargonium australe 
Pellom rotundifolia 
Pennantia oorymbosa 
EiuUtchtri ... 
Pentagonica 
dichroa 
Pentatropis 
Peperomla Baueriana 
JF«d/tcAen ... 
leptostachya 
redexa 

mr. femula 
var. capensia 
Urvilllana 
UrvdUwvd . 
Perigona 
apioalia 
auBtralica 
haaodia 
rudlabris 
tricolor 
Pertgonides 
PerileptideB 
Perileptus 
areolatus 
Perisaopfi ...643, 

albonotatus 
breviooUls ... 
oarua 


FAOK 

744 

299 

280, 412 
.. 752 

.. 726, 772 

279,280 

704 

704 

704 

704 

557, 705, 757 

704 

279 

108 

291, 704 

744 

690 

744, 772 
142 

m 

488 

312 

685 

699, 771, 986 
. . 781 
700. 701 
.. 700, 773 

637 

686, 687 

412 

714 

714 

714, 774 

714 

714 

714 

714 

714 

635 

685 

686 

.. 635 

035 

685 

68), 685 
581,688 
582, 688, 564 

683 

657, 666, 660, 
[662, 668, 666 
644, 646, 662 
644,645,656 
644, 646, 646 
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PeriaaopB granulatua 

644, 650 

intricatior ... 

644, 645, 654 

intrioatua ... 

644, 645, 653 

muoidus 644, 645, 647, 649, 660 

multimaculatuB 

644, 645, 649 

var. 

649 

ooellatua ... 

644, 645, 647 

robiginosufi... 

644, 645, 656 

semloalvuB ... 

644, 651 

variegatus ... 

644, 646, 649 

Pertuearia fip. ... 

744 

Pestalozzia oitrlna 

665, 556 

lunerea 

556 

Phataris oanariensis 

752 

Phalera 

44, 46, 64, 66 

bucephala ... 

44, 65 

CMaoidcH 

65 

grotei 

66 

raya 

65 

Phasianella australis 

876, 882 

PhasmidBB 

361 

PhebeUutm ambien$ 

699 

Btckleri 

699 

PhegopteriB 

... 731,736 

punotata ... 

730. 737, 773 

Pheosia 

53 

Btrigata 

64 

PheraapU 

44, 46, 61, 64 

mesotypa ... 

61.62 

poUoxutha ... 

... 61.62,63 

spodea 

61, 63 

PherSABaoeB 

... 44.45,56 

oyonoptera ... 

56 

Bplruoba ... 

57 

PheroBphtera Fitzgeraldi .. 312 

PherBlta 

685. 691 

molbournensis 

691 

PhlalocrinuB Koninoki 

361 

Pbiliris 137, 

168, 175, 176, 
[177, 178. 188 

Uia* 

.. 188, 189 

innotata* ... 188, 189, 100,972 

kamerungte 

188, 189 

kurandaa ... 

189 

nitena 

189, 190 

Pfallyi 

5. 6, 36 

olbolor 

36 

_ parvula ... 

...5,86 

PiiUydraoew ... 

804 

Pho^ioopa 

313 

Phoma herbarum 

100 

iridls 

100 

loWiae 

636 


PAOK 

Fhoma paftsiflorao ... 103| 5S7 

romuleiB lOO 

fitonospora 103 

tersa 507 

vittadiniie . 100 

Phormium (enax 730 

PAoriico«w»iM /o^tfro/is ... 680 

Phreatia limenophylax ... 717 

Phyllanthus ... 28 L 

Pbyllopsora melanooarpa ... 600 

Phyllostlcta correte 666 

paBsiOor^e .. 557 

Btenospora 103 

Phyllotreta vittula 831 

PhysalU edulis 758 

peruviana 758| 768 

Physcia 288 

OfiBBia 743 

ohrysophthahna 498 

var. iornicata 408 

oonOuenB 743, 772 

Physcieie 743 

Physma byrsinuui 687i 742, 772 

Phytolanoa ootandra 767 

Phytolacoaoese ... 298, 434, 767 

PicriB hieracioidea ... 707, 771 

Pimelea 280, 414 

linUolia 747, 942 

longifoUa 748 

Pinara 74 

Piper cuiBcendfenB 714 

714 

exoelsum 713 

p»ittacomm ... 713, 784 

»implex 714 

Piperaoem 301, 713 

Pisonia Brunoniana 712 

Pit?tecop8 138, 140 

dharma 140 

(ftometUB 139 

hylax 142 

140 

Plttoaporea) ...279, 285, 418, 697, 
[746, 935 

Pittosporum braoteoUtum 697, 742 

phUlyrteoides 409 

uudulatum 746, 783 

Plaoostylas 458 

PUgloobila Blnclalrii 741 

Plantaglnen ... 298, 434, 766 

Plantago 561 

lanoeolata ... 766 

major 766 



xxiv. 


IKDBX. 


PJftnUgo varU .. 
Platjcerium aloicorne , 
PlatynideB 
Plat^nini 

Platynus 

ain(>»sntiw ... 
cook! 

iophoidtB ... 
marginelluB 
xuarginiooUiB 
murrayanuB 
mtidiptnniB 
papuensia ... 
planipennis., 
queenalandieufl 
Platysma 

Platysmatini ... 5^, 
Pleanurt lirtwMjphyUix 
PlthiuB amazara 
PlecotuB auritus 

Pleurotufi Bp 

Plocaminm hamatuin . 
Plombaginew ... 
Plumbago Zeylanica . 
PluteUidK} 

Poa annua 

PodolepiH acuminata . 
PmiluB atrotUttm 
chivt^aioideB,,, 
fnmhrh 
xrideBcenB ... 
iridimnniB ..n 
TtHpUndtm,,, 
rufilahriB ... 
BvhiriductnB 
Bulcatulm ... 
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... m 

... 282 
... 631 
6S1» 634 

631, 632, 633 
... 632 
632, 634 
... 682 
632, 633 
... 631 
... 632 
628, 632 
... 634 
632. 633 

632, 633, 634 

609 

592, 598, 696 

... 717 
... 269 

387 

... 740 
... 746 

295, 697 
697, 784 
... 76] 

.. 767 

... 940 1 
... 628 
... 626 I 

624 

622, 623, 624 
. 622, 623 

... 625 
... 628 


Pogonini 

S83 

Polybcaticus 

841 

Polycarpon tetraphyUum ... 763 

Polygaleia 

880, 418 

Polygonaoe® ...280, 209, 414, 436, 
[713, 767 

Polyganum auBtrui^ 

... 713, 784 

minus 

767 

Polynesa maottloaa 

91 

PoiyommatuB ... 

137. 155, 200 

boetions ... 

200, 201. 272 

aeUitiB 

256 

eyaTiiUB 

186 

dion 

222 

etn^uB 

197 

hubneri 

177 

hhroduB ... 

214 
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PolyommatUB tuhpalliduB 183, 184 

uranit^B 

183 

PolypodiaoetB ... 

729 

Polypodium 

282, 729. 730 

acroBtichoidcB 

730 

australe 

282 

BiUarditri . . . 

. 780 

oonfluedfi ... 

... 730, 772 

glabrum 

780 

paroBiticHm 

736 

phymatodeB 

730 

punctatum ... 

730, 737 

puBtulatum 

780 

rugoBtdum ... 

730, 787 

fioandena . . . 

282,730 

serpens 

282, 729 

tenellum .. 

729, 730 

PolyporuB australis 
nirsutuB 

744 

744 

mylitttt 

884 

sanguineus... 

745 

Polyntichum ariBtntum 736 

captnue 

736 

Pomax umbellata 

940 

Ponltderia crmutipeB 

763 

Fontederiacecc ... 

763 

Porcorhinus 

... 2,5.7,88 

Masterfii . . . 

... 5,39,40 

PoropteruB 

676 

Portulaoeee 

286, 419 

Potamidea ebeninum 

882 

Praftophyllum ... 

281 

Pratiaerecta ... 

412 

PrimulaoesB 

296, 707, 764 

PrioDophora 

593 

Prionophorits ... 

593 

PriBionychus ... 

631 

auatraliB ... 

631 

oomplanatUB 

681 

Prooria montana 

717 

ProsopogmnB ... 

600 

Proeotas 

... 231,233 

caUginosa ... 

... 981 

Proatanthera ... 

280 

Proathemium kentias 

557 

pTostomis cornatua par. ... 685 

Proteaoen ... 280, 299, 900, 414, 

[487, 747, 910, 941 

ProtopaluB ... 666 

,667, 671,674, 
[678 

667 

alboguttatus 

oadnatUB ... 

667 

orUtatna ^ 

668, 670^ 671 
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ProtopialuBdromedarius 667) 66fi,669| PterU aquilina 732,046 

[671t 672 rctr. eaculenta 732 

imignicomu ... 666, 669 ctrguta 731 

Soboiiherri ... 667, 666, 671, 672 liaueriaTia 732 

tw. attennarias ... 666 Brunoniana 732 

Stephtnsi 669, 071 comans 732 

670, 671 enculenfa 732 

teotus ... 667, 6^, 672 faloata var, nana 023 

Psalia securis ... 76 inoiaa 732 

J^$amma arenaria 752 marginata 732 

Psoeadia 9i quadriaurita ... 732, 772 

Paeudalmenua 136, 260 rotundifolia 731 

myrsiluB 260, 272 TraUinickiana 732 

Paeudooeneus ... 593, 621, 622 tremula 731, 732 

interloris ... 623 var. Kingiana 732 

Iridesoena ... 624 JSMbruchieriana 732 

subgagatinua 023 Pteroearvm austrcUU 702 

viridtpennia ... 623, 624 Pterooladia lucida 746 

Paeudodipaaa ...137, 158,175,176, Ptero^tichus azureomargiMUtui 615 

[177, 166, 100 blarkbumi 610, 618 

briabanenaia ... 191, 194 crenulatm 625 

diggiesi 191, 192 ItiwigcUtM 629 

eone 191, 271 622 

lumidus ... 191, 193. 271 Pteroatylis 281 

tlias 189 oonoinna 942 

innoiatus 169 Pterygia pileata 35 

Ircaanoidea 199 Pterygoeonta sqiuimipunctum.,. 56 

Paeudomorua Brunoniana var, Ptilomacra senex 75 

pendulina 717 Ptilotia sp 686 

Paeudonotla ... 138,261 Ptilotua exaltatua 910 

turnori ... 261,262,271 Puooinia calendula 558 

Paeudotepperia 644,662 daveaoena 656 

compta 662 lagenophorm 561 

PMdlum Cattleyanum ... 756, 783 atipad 550 

Pailotuxn triquetrum 740 Pugnus parvus 882 

Paora parvlfolia 743 Pulteneaa 279 

Psoroma aoccatum 690 retusa 937 

Psyohopsia ... . 453, 456,497 Purpura tritoniformia 451 

ocelivagua ... 453,455,456 Pyrenula nitida 744 

illidgei 455, 450 Pyrenulea) 744 
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